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Whatever te job... PERMACEL 


NEW BRUNSWICK, NEW JERSEY» TAPES» ELECTRICAL INSULATING MATERIA 


LS e ADHESIVES 


A 
[maginenring with 
ISOMICA’ 


PAYS OFF IN 
CIGARETTE LIGHTERS 


Longer life, faster assembly and lower costs are 
major benefits obtained by cigarette lighter manu- 
facturers who use ISOMICA washers for spacer/ 
insulators in their assemblies. Rigid, inorganic- 
bonded ISOMICA washers are extremely uniform, 
do not delaminate, are easily punched and provide 
excellent insulation despite repeated contact with 
red hot resistance wire. 


But this is just one application where ISOMICA 
is helping imaginative engineers Reason? Be- 
cause ISOMICA is made of mica — one of the 
best dielectric materials known. It overcomes 
many of the limitations of regular mica split- 
ting products. 


Result? Imagineering with ISOMICA solves 
product problems, makes possible entirely 
new designs. 


CHECK THESE CHARACTERISTICS! 


¢ Resistance to temper- ¢ Rigid or flexible form 
atures up to 1500F ¢ Extreme uniformity 
° High electric strength ¢ Excellent voltage endur- 
¢ Thin sections down to ance 
0.00075" ¢ Excellent conformability 


WHERE CAN YOU USE ISOMICA? 


A new bulletin : | a ith 
: w 
‘‘Tmagineering engines ng 
With ISOMICA”, | gf @ 
will provide a gas y is0mice 


variety of ideas. 
Write for your 
free copy. 


MICO MICA 

foo” INSULATOR 

DIVISION OF MINNESOTA MINING & MFG. CO. 
SCHENECTADY 1, NEW YORK 
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MICA® PRODUCTS _LAMICOID@ LAMINATES & 
“SILICONE & TEFLON COATED CLOTHS & TAPES 
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by MACALLEN 


Unfailing stability at high operating temperatures is often the key require- 
ment of MACALLEN Mica... in products ranging from toasters to 
diesel-electric locomotives. With MACALLEN Mica this vital insulating 
property can be applied in the widest range of shapes and sizes . 
with the greatest efficiency and economy. Solve your insulation problem 
with MACALLEN Mica . . . choice of the electrical industry since 
1892. Send for free Catalog 25 today. 


MAGAIRENRIVIIGA 


¢e ALL FORMS e ALL QUANTITIES 
e ALL DEPENDABLE 


THE MACALLEN COMPANY, INC. 


Bay Road, Newmarket, New Hampshire CHICAGO: 565 W. Washington Blvd. 


CLEVELAND: 1231 Superior Ave. 
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Conference on Electrical Insulation 


To Meet in Washington, October 17-19 
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Opinions and Rambling Thoughts’ | 


NRC Insulation Conference 


The complete program for the Na- 
tional Academy of Sciences-National 
Research Council Conference on Elec- 
trical Insulation appears in this issue. 
The conference is being held at the 
National Bureau of Standards, Wash- 
ington, D.C., October 17 to 19. 

Vice chairman S. I. Reynolds in 
charge of the conference program is 
to be congratulated on the impressive 
papers and authors he has assembled. 
Both theoretical and practical aspects 
of the insulation field are covered by 
the program so that the conference 
should be of interest to all scientific 
and engineering men in the field. We 
urge you to examine the program 
published in this issue and to plan to 
attend the conference. 

As in past years, Insulation will 
present a comprehensive report on 
many of the papers presented at the 
conference on electrical insulation. 
This will appear in a future issue. 


In this Issue 


In this issue you'll find many in- 
teresting and helpful stories—both the 
regular editorial departments and spe- 
cial features. 

“Compatible Insulating Materials 
in Systems,” by Arthur Sherburne of 
General Electric Co., discusses the 
problems and complications involved 
when selecting insulation systems and 
effects on compatibility of materials 
in the systems. It also covers test 
methods for studying systems and 
compatibility, points out what can be 
done as far as classifying materials 
as to compatibility, and makes clear 
cut recommendations which should be 
helpful to any engineer concerned 
with insulation system design. 

In this month’s European Insula- 
tion Report, the European Editor re- 
ports on articles concerned with stator 
winding insulation which appeared 
in Europe. He then goes on to make 
an excellent case of presenting his 
personal opinions on this matter. 

Two Westinghouse Electric Corp. 
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From the Editor 


men, G. Chottiner and B. V. McBride, 
have co-authored a very interesting 
article on track resistant coatings. 
Various test methods are described, a 
track resistant coating is evaluated, 
and procedures for applying such 
coatings are discussed. 

Another article highlights the fea- 
tures and advantages of an automatic 
handling system for wire insulating 
and sheathing at Western Electric 
Co.’s new Omaha works. The system 
reportedly has contributed toward an 
equipment savings of $600,000. 


Coming Up 


There are important editorial plans 
shaping up for future issues too. 

A supported silicone rubber tape 
development for the insulation of 
formed coils is covered in an article 
by T. G. Gair of the medium ac mo- 
tor and generator department of Gen- 
eral Electric Co. The article discusses 
the evaluation of a number of com- 
mercially avaliable materials and ex- 
perimental products. Extensive data 
is presented. 

The article “Epoxy Impregnation 
Replaces Casting for Components” by 
Henry Hirsch of General Precision 
Inc., discusses a dip method for si- 
multaneously impregnating and en- 
capsulating electronic components 
with epoxy resin. The processes are 
described and test results are pre- 
sented. Better electrical performance 
and heat conductivity are the results 
reported, 

Alfred G. Moreton, a consulting en- 
gineer with Pittsburgh Electrical In- 
sulation Co., has prepared a story on 
banding armatures with polyester- 
glass tape. He discusses the necessary 
equipment, procedure, and calcula- 
tions. 

David M. Kelly with George C. 
Borthig C. Inc. has authored an ar- 
ticle which gives a present day look 
at insulating varnish technology and 
“good housekeeping” practices. 

“The Climate for Invention” is an 
article which will be of interest to 
engineers, scientists, and management 


men both in and out of the insulation 
field. Prepared by W. H. Midden+ 
dorf, associate professor of electrical 
engineering, University of Cincinnat 
and director of research, The Cincin+ 
nati Development & Mfg. Co., the ar- 
ticle covers the need for ideas in in- 
dustry, the kind of person who in+ 
vents, the inventive process, methods: 


to stimulate invention, fostering cre~ 
ativity, and inventiveness as applied 


to finding new insulation applications. 

Another article with broad interest, 
“Aging Characteristics of Film Insvu- 
lated Copper Wire in Transforme 
Oil,” by G. F. Lipsey and P. W. 
Juneau of General Electric Co., covers: 
a technique for evaluating wir 
enamels and total insulation systems 
for use in liquid immersed apparatus., 
Interesting conclusions are reached. 

A report by M. F. McFadden ef 
Raytheon Co. presents information on 
the extent to which plastics potting 
and casting processes are utilized in 
aero-space industries. The relative: 
utlization of company formulated ver- 
sus commercial ready-mix compounds: 
is set forth and kinds of resins, fillers, . 
and curing agents are tabulated. 

“Rapid Identification of Magnet 
Wire Type by Reflectance Infrared 
Spectroscopy” is the title of another: 
article by C. F. Hunt and A. H. Mark-- 
hart of Shawinigan Resins Corp. The: 
article describes the procedure and 
results obtainable with a method! 
which has been used in the Shawini-- 
gan laboratory for some time for the: 
rapid analysis of magnet wire coat-- 
ing on wire. 


New developments in epoxy resins: 
will be covered in a series of six ar-- 
ticles starting soon. The series will! 
bring the complete subject of epoxies: 
up to date. The articles are written) 
from the viewpoint of the polymer 
chemists working in the field of elec-. 
trical insulation. The text will be read-. 
able and comprehensible to the elec-. 
trical engineer as well as to all others.. 
The series is prepared by members of 
The Epoxylite Corp. research staff! 
and other experts. 


LIGHT WEIGHT 


CKMATE 


In wire capping 


[wew] heat-shrinkable.... 
THERMOFIT CAPS 


THERMOFIT CAPS are short, irradiated poly- 
olefin sleeves, sealed on one end, which shrink to less 
than one-half of their original diameter upon the brief. 
application of heat. Upon shrinking, they produce a 


R A Y C [ A D T U B = S tough, moisture-tight end-seal with outstanding insula- 


tion properties for the most difficult environments. 


mC DOm Rn rmOek <A. TED THERMOFIT CAPS reduce required space toa 


minimum; conform to variable contours; provide quick 
and uniform application; are available in standard 


A SUBSIDIARY OF 


RAYCHEM color-coded sizes; and are low in price. 


CORPORATION 


OAKSIDE AT NORTHS!IODE O REoDdDwooo civTy ? CALIFORNIA 
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News and Views 


Polyethylene News 


Union Carbide Plastics Co. has reduced its prices on 
low-density polyethylene. Reductions range up to five 
cents per pound and apply to practically all types of 
“Bakelite” brand low-density polyethylene resins and 
compounds. Since 1943 the price of polyethylene resin 
has been reduced over 70%. 

With a new section of the U. S. Industrial Chemicals 
Co.’s polyethylene production plant at Houston, Texas, 
which has just gone on-stream, capacity of the plant re- 
portedly has doubled. The new installation establishes 
U.S.I. as the second largest producer of polyethylene in 
the world according to Dr. R. E. Hulse, executive vice 
president of National Distillers and Chemical Corp. and 
general manager of the U.S.I. Div. U.S.I.’s total produc- 
tion capacity of “Petrothene” low and medium density 
polyethylene resin now stands at 300-million pounds per 
year. All this has been accomplished in the space of five 
years—the first U.S.I. plant with a 25-million pound an- 
nual capacity came on-stream at Tuscola, IIl., in 1955. 


Taylor Fibre Acquires Dytronics 


Taylor Fibre Co., Norristown, Pa., manufacturer of 
laminated plastics and vulcanized fibre, has acquired 
Dytronics Inc., Rochester, Mich. manufacturer of die- 
stamped circuits. The purchase is being accomplished 
through an exchange of stock. Taylor plans to operate 
Dytronics as a subsidiary at its present location with its 
present officers and employees. Taylor has been an impor- 
tant supplier of copper-clad laminates to the 50-million 
dollar printed circuit industry. Through Dytronics, a 
two year old firm, it now will be able to offer die-stamped 
circuits which are made by embossing adhesive coated 
copper on the laminated plastic base. Dytronics is the 
first company purchased by Taylor. According to Edward 
H. Da Costa, vice president, marketing, the move is part 
of a planned diversification program directed toward the 
production and sale of more end products using laminated 
plastics and vulcanized fibre. 


Sumplex and Hitemp Plan Merger 


The directors of Simplex Wire & Cable Co., Cambridge, 
Mass. and Hitemp Wires Inc., Westbury, L.I., N.Y., have 
approved a merger plan for submission to stockholders 
which will merge Hitemp into Simplex. It provides for 
an exchange of one share of Simplex stock for two shares 
of Hitemp. Simplex, with about 1500 employees, has 
manufactured insulated wires and cables for power trans- 
mission, communication, control and signaling purposes 


a & 


since 1885. Hitemp, with about 300 employees and on 
ganized in 1951, manufactures high temperature insulatee 
wires and cables for missiles, electronics, and busines: 
machines. Plans call for the operation of Hitemp as , 
division of Simplex. 


Goodrich Enters ABS Plastics Field 


B. F. Goodrich Chemical Co., Cleveland, has announce: 
its entry into the ABS materials market with a family o 
products to be known as “Abson” resins and cone 
ABS materials, acrylonitrile-butadiene-styrene polymers 
are thermoplastics with high impact strength suitable fo 
processing on conventional extrusion, calendering, ane 
injection molding equipment. Goodrich, together with it 
overseas associate companies, is the largest producer o 


vinyl resins in the world, 


Insulation A pplication Conference New: 


Final plans and arrangements for the Third Nation 
Conference on the Application of Electrical Insulation com 
tinue to move along smoothly. The meeting will be held 
at the Conrad Hilton Hotel in Chicago, December 5 to 
Arrangements have been made for more extensive plan 
tours than in previous years. Conference registrants wil 
be able to visit plants manufacturing both light and heav» 
electrical equipment and electronic products. 

Arnold Bohn, Dow Corning Corp., conference exhibi 
chairman, reports that a number of exhibit booths have 
been sold since the last listing of exhibitors was publishee 
in the September issue of /nsulation. New exhibitors no 
previously reported include Belden Mfg. Co., The Border 
Chemical Co., Electronic Mechanics Inc., Industrial In: 
struments Inc., Jordan Mfg. Co., Rostone Corp., Electro: 
Technical Products Div., Sun Chemical Corp., and Tha 
Zippertubing Co. In addition, a number of exhibit space 
applications are presently being processed. A few space: 
remain for last minute exhibitors. 

Technical program papers which were not included in 
the listing which appeared in last month’s issue include . 
Class F Systems for Medium-Size Rotating Equipment by 
Henry Pollack of Ingersoll Rand Corp., Laboratory Evalu 
ation of High Voltage Stator Insulation by P. E. Podhore:z 
of General. Electric Co., The Evaluation of Thermal En: 
durance of Rigid Electrical Insulation by K. Wechsler 0° 
Westinghouse Electric Corp., Glass-Epoxy Laminates by 
D. Ronay of The Richardson Co., Environmental Protec: 
tion by K. Mills of The Martin Co., Component Desigr 
for High Temperature Equipment by L. F. Kilham of 
Raytheon Co., and Encapsulation of Electrical Compo: 
nents Using Heat Shrinkable, Pre-Molded Parts by P. M. 
Cook, V. L. Lanza, and J. S. Conde of Rayclad Tubes Inc. 


Ce 


6 Insulation, October, 1960 


| Insulating Parts Molded of 


) 


Premtix Compound: 


FLAME RESISTANT AND 


Unique! RESISTRAC molding com- 
pounds possess a heretofore unobtainable com- 
bination of properties: High track resistance 
plus arc-suppressing action. Flame resistance 
and self-extinguishing within 30 seconds after 
flame source is removed. Toughness due to 
fiber glass reinforcement. Close dimensional 
control in the molded part plus dimensional 
stability under service conditions. 


Users of Glastic RESISTRAC 
are licensed for its application 
as covered in U. S. Patent 


Costs for parts molded of RESISTRAC are 
competitive with those for conventional rein- 
forced plastic. And full design utilization of 
RESISTRAC’s properties could lead to higher 
apparatus ratings. 

RESISTRAC may be evaluated in your pres- 
ent molds. Please outline your requirements; 
we'll promptly supply technical data and 
appropriate trial molding samples. 


THE GLASTIC coRPORATION 


Molding Materials Division 


2,768,264. 
Glenridge at Green : Cleveland 21, Ohio 
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Conference on Electrical Insulation 
To Meet in Washington, October 17-19 


The annual meeting of the Conference on Electrical 
Insulation for 1960 will be held at the National Bureau 
of Standards, Washington, D. C., October 17-19. Hotel 
reservations should be made at the Shoreham Hotel, 2500 
Calvert St., N. W., Washington 8, D. C. 

There will be 27 technical papers presented. Each will 
be limited to 20 minutes, with 15 to 17 minutes devoted to 
the actual presentation and 3 to 5 minutes allowed for 
discussion. 

Members of the conference receive the Annual Report 
of the Conference and the Annual Digest of the Literature 
on Dielectrics for the combined registration and member- 
ship fee which has been increased to $10 this year. The 
registration fee for nonmembers is $5 and does not include 
publications. Students will not be required to pay the 
registration fee and may purchase the publication at a 
discount. 

Registration for the conference will begin at 4 pm 
Sunday, October 16. 

The Executive Committee will meet on Sunday evening. 
For information, contact Philip Franklin, Diamond Ord- 
nance Fuze Laboratory. 


Program 
Twenty-Ninth Annual Meeting 
Conference on Electrical Insulation 
of the 


Division of Engineering and Industrial Research 
National Academy of Sciences-National Research Council 


October 17-19, 1960 


National Bureau of Standards 


Washington, D. C. 


Monday—October 17 


8:30 am—Registration 

8:00—Opening of the Conference, by W. M. McMahon, 
Chairman of the Conference. 

9:00—An Ultra-Low Frequency Bridge for Dielectric 
Measurements, by D. J. Scheiber, National Bureau 


of Standards. 
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The conference will be opened at 8:50 Monday morn- 
ing, October 17, by W. M. McMahon, Bell Telephone Lab- 
oratories, chairman of the conference. S. I. Reynolds, 
General Electric Co., is vice chairman, and Philip Frank- 
lin, Diamond Ordnance Fuze Laboratory, is secretary. At 
11 am, Professor Arthur R. von Hippel, Massachusetts 
Institute of Technology, will deliver the annual J. B. 
Whitehead Memorial Lecture. . 


There will be a separate luncheon meeting for the: 
Digest Committee at 12:30 on Monday. 


The annual business meeting of the conference will. 
begin at 2 pm Tuesday. There will be a discussion regare- 
ing the conference organization, new officers will be nom- 
inated, and a meeting place for 1962 will be selected. 


The annual Conference banquet will begin at 7 pm oa 
Tuesday evening. Dr. R. D. Huntoon, Deputy Director, 
National Bureau of Standards, will be the speaker. His 
subject will be announced at the meeting. 


The conference will close at noon on Wednesday, Octe- 
ber 19, to allow attendees an opportunity to catch after- 
noon planes home. 


9:20—Residual Losses in a Guard-Ring Micrometer-Elec-- 
trode Holder for Solid-Disk Dielectric Specimens, 
by Arnold H. Scott and William P. Harris, Na-: 
tional Bureau of Standards. 

9:40—Measurement of Dielectric Constant and Dissipa-- 
tion Factor Without Attached Electrodes, by H. S.. 
Endicott and E. J. McGowan, General Electric Co.. 

10:00—Some Novel Resonant Cavity Techniques for the? 
Evaluation of Artificial Dielectrics, by D. Edelson,, 
W. A. Yager, and W. McMahon, Bell Telephone: 
Laboratories Inc. 

10:20—A Liquid Displacement Test Method for Deter-- 
mining the Anisotropic Dielectric Properties of| 
Printed Wiring Boards, by Kenneth G. Coutlee,, 
Bell Telephone Laboratories Inc. 

10 :40—Intermission. 

10:50—Remarks by K. N. Mathes, General Electric Co..,, 
on Whitehead Award. 

11:00—J. B. Whitehead Memorial Lecture, by Professor: 
Arthur R. von Hippel, Massachusetts Institute of| 
Technology. 

12:30 pm—Luncheon Meeting of the Digest Committee. 


~ TERAGLAS 


A NEW CLASS B INSULATION 
HAS RESILIENT WEAVE AND 

HIGH DIELECTRIC STRENGTH 
UNDER STRETCH 


Natvar Teraglas is a new flexible insulating material com- 
prising a base fabric, woven from polyester (polyethylene 
terephthalate, or Dacron’) warp yarns and continuous 
filament glass filler yarns, coated with an improved varnish, 
possessing exceptional dielectric stren sth under elon gation. 
It will withstand Class B ( 130°C) operating temperatures. 


In view of the higher dielectric strength of Natvar 
Teraglas compared to bias varnished cambric, thinner 
sections or fewer layers may be used to provide the volt- 
age breakdown protection desired. Consequently, at com- 
parable tape prices, a significant saving may be realized 
in production costs, while permitting up-grading to Class 
B (130°C) temperatures. 


Natvar Teraglas is available in .008”, .010”, .012” and 
.015” thicknesses—in tapes, in full width rolls (36”), or 
in sheets. Ask for Data Sheet and Samples. 


TYPICAL DATA 


Physical Properties: 008” .010” .012” .015” @ Electrical Properties: .008” .010” .012” .015” 


Elec. Breakdown Strength 
Ibs./sq. yd. 0.43 0.54 0.62 0.77 (C48-23-50 V/M) 

Breaking Strength Warp 45 45 45 45 

Ibs./in. width Filler 100 100 100 100 (der ear stretch) 
Tear Strength Warp 1000+ 1000+ 1000+ 1000+ 

grams ’ Filler 1000+ 1000+ 1000+ 1000+ fj Feuer tom nettnne 
Elongation, % t2 


(Under 25 Ibs./in. width Power Factor, %, at 80° 
—3 minutes) 9.5 7.5 7.5 7.0  & C-50 V/M-60 c.p.s. Vd ey PA) SHY) 


Approx. weight 
1600 1600 1600 1600 


1600 1600 1600 1500 


1500 1450 1450 1300 


LOAD-ELONGATION CHARACTERISTICS FOR NATVAR BLACK TERAGLAS 
A. 010” Black Teraglas Tape 3 ig 
B. .010” Black Varnished Bias Cotton Tape 


C. .010” Black Varnished Straight Cotton Tape ,¢ 
4 
2 


D. .010” Black Teragias 
E. .010” Black Varnished Bias Cotton Tape 


100 


ELONGATION PERCENT 


a 
Ss 


30 40 50 


0 10 20 
Load—Pounds Per Inch Width (At One Inch Per Minute Elongation Rate) 


ind 
a 


PERCENT OF UNSTRESSED DIELECTRIC BREAKD 
o 
“ 
C3 


Percent Elongation 


ENATVAR CORPORATION EEE 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
Telephone TWX Cable Address 
FULTON 8-8800 RAHWAY, N.J., RAH 1134 NATVAR: RAHWAY, Nude 


239 RANDOLPH AVENUE @e WOODBRIDGE, NEW JERSEY 
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Natvar Teraglas will prove advantageous in 


many applications — for insulating motors, 
generators, transformers, cables, switchgear, 
busbars, and other apparatus and equipment 
where resiliency and high dielectric strength 
are desirable. 


Natvar Products 


@ Varnished cambric—sheet and tape 
® Varnished canvas and duck—sheet 
and tape 
@ Varnished silk and special rayon— 
sheet and tape 
® Varnished papers—rope and kraft— 
sheet and tape 
® Varnished, silicone varnished and 
silicone rubber coated Fiberglas*— 
sheet and tape 
Slot cell combinations, Aboglas® 
Teraglas® 
Isoglas® sheet and tape 
Isolastane® sheet, tape, tubing and 
sleeving 
Vinyl coated and silicone rubber 
coated Fiberglas tubing and sleeving 
© Extruded vinyl tubing and tape 
© Styroflex® flexible polystyrene tape 
¢ Extruded identification markers 
*TM (Reg. U.S. Pat. Off.) OCF Corp. 


We will be very happy to supply information 
on any of our products on request, 
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2:00—Townsend Ionization Constants in n-Alkanes, by 
O. H. LeBlanc Jr. and J. C. Devins, General Elec- 
tric Research Laboratory. 

2:20—On the Electric Strength of Gases at Elevated Pres- 
sures. III. Hexane, by A. H. Sharbaugh and P. K. 
Watson, General Electric Research Laboratory. 

2:40—Electric Breakdown in n-Hexane, by A. M. Sletten, 
Westinghouse Research Laboratories. 

3:00—Electric Breakdown in Rutile Single Crystals, by 
Dean A. Powers, Massachusetts Institute of Tech- 
nology, and Prof. Inge Johansen, Norges Tekniske 
Heskole. 

3:20—Analysis of the D-C Breakdown in Sintered Titan- 
ates, by W. Tantraporn, National Bureau of Stand- 
ards. 

3:45—Round Table Discussions. 
Dielectric Breakdown—Gases, Liquids, Solids. 
Fundamental Aspects of New Dielectric Liquids. 


Tuesday—October 18 


9:00 am—Reactions of Active Nitrogen with Polyethylene, 
by J. L. Weininger, General Electric Research Lab- 
oratory. 

9:20—Effects of Corona on Vinyl Tapes, by Murray Oly- 
phant Jr., Minnesota Mining and Mfg. Co. 

9:40—The Gassing Properties of Pure Aromatic Hydro- 
carbons under Electrical Stress, by Walter F. Olds 
and George Feick, Arthur D. Little Inc., and Ed- 
ward D. Eich, Anaconda Wire and Cable Co. 


G-S CORROSION TEST CABINETS 


% Salt Fog 
% Acetic Acid 
* Humidity 
% Corrodkote 
% Cass Tests 


Highest Uniform Accuracy of Test Results. 
Over-all Visibility at Lower Cost! 


Preferred by those who set the standards. 
Meet A.S.T.M. and Gov't Specifications. 
All-Welded ''H-T Plexiglas,'' also lined 
Steel or lined Stainless temperatures to 
I50°F. Sizes, types to suit, Send for new 
Bulletin, prices. 


THE G. S. EQUIPMENT CO. 


15573 Brookpark Rd., Cleveland 35, Ohio, Phone: CL 2-4770 
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10:00—Intermission 
10:20—Electrical Surface Failure in the Presence of Con- 
ducting Liquid Contaminant, by E. J. McGowars 
and K. N. Mathes, General Electric Co. 

10:40—Electrical Tracking Resistance of Polymers, by 
G. Sommerman, Westinghouse Research raea| 
tories. | 

11:00—The Effects of Electrical Discharges on Solid ia! 
sulation. II. Discharges Occurring in Static Air, b 
L. Mandelcorn, R. E. Hoff, and G. R. Sprengling 
Westinghouse Electric Corp. 

11:20—Studies on the Thermal Degradation Elevator EL 
fect, by Roy R. Divis, Amphenol-Borg Electronics 
Corp. 

Lunch 

2:00 pm—Annual Business Meeting of the Conference. _ 

3:00—Gamma Radiation Induced Conductivity in Soli 

Insulation, by Dr. Vaughn Culler and W. H 
Barney, Corning Glass Works. 

3 :20—Radiation Degradation of Polyester Film and Poly- 
vinyl Film, by L. M. Epstein, Westinghouse Re~ 
search Laboratories. 

:40—Theoretical Limitations on the Properties of Di- 
electric Liquids. I. Dielectric Constant and Elec- 
trical Loss, by Donald Tuomi, Thomas A. Edise 
Research Lab. 

4:15—Round Table Discussions. 

Electrical Discharges on Insulation. 
Fundamental Aspects of New Solid Dielectric Ma- 
terials. 

:00—Conference Banquet, Dr. R. D. Huntoon, Speaker 
(subject to be announced), Deputy Director, Na+ 
tional Bureau of Standards. 


w 


“I 


Wednesday—October 19 


9:00 am—The Electrical Properties of Some Bicyclic Ni- 
triles, by R. W. Tucker, Diamond Ordnance Fuz 
Laboratories. 

9:20—Dielectric Properties of Glasses, by Chidara Hira- 
yama and Daniel Berg, Westinghouse Researc 
Laboratories. 

9:40—The Electrical Properties of Some Solid Organi 
Esters, by Ann M. Parks, International Business: 
Machines Corp. 

10:00—Intermission. 

10:20—The Hygroexpansivity of Cellulose Papers, by T! 
D. Callinan, J. S. Crimi, P. Schwarz, and L. H. 
Wirtz, International Business Machines Corp. 

10:40—The Theory of Loaded Foam Dielectrics, by W. A. 
Yager, D. Edelson, and W. McMahon, Bell Tele-: 
phone Labs. Inc. 

11:00—Variation of the Electrical Length of Coaxial 
Transmission Lines with Temperature, by J. 
Arbuthnoot Jr., R. J. Gehm, and J. J. Nevin, 
Phelps-Dodge Corp. 

11:20—The Influence of Metallic Fillers on Epoxy Plas- 
tics, by John Delmonte, Furane Plastics Inc. 

11:40—Closing of the Conference, by W. McMahon, 


Chairman of the Conference. 
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Here’s how Essex can help you 
solve your magnet wire problems with 


pourturmmaces EES, 


Research and Development at SX helps you by 
keeping its eyes on the future. There is continuous 
development of improved insulating materials and 
processes. Such technical progress serves you with 
constantly improved magnet wire. 


SX Technical Reports give thorough coverage of 
physical properties and applications of magnet wire 
types. Keep you abreastofprogressand development. 


Testing Facilities support research at SX as part Field Help on the Job by experienced SX sales and 
of a complete system giving you assistance on any technical staff is the final step in Essex Plus-4 service 
magnet wire problem, whether it concerns product to help you solve application probleme at a saving. 
or application. A library of specifications are avail- Seminars and symposiums also keep you abreast 
able in our laboratories for your use. of latest developments. 


For Mus 1. application service consult your Essex Magnet 


Wire salesman, or write direct stating your problem. 


MANUFACTURING PLANTS: Anaheim, California; Fort Wayne, Indiana; and Hillsdale, Michigan 
National Network of Warehouses and Sales Offices... Call Your Local ‘'Essex Man" 
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Compatible Insulating Materials in Systems | 


By A. J. Sherburne, Insulating Materials Department, Insulation Application Center, General Electric Co. 


The proper selection of the best 
insulating materials or combinations 
of materials to meet the requirements 
of a specific duty or service applica- 
tion is becoming more difficult. This is 
because of several factors such as the 
increasing variety of new products 
available, the trend to higher tem- 
perature operations, and the trend to 
sealed constructions and changes in 
application methods and_ processes. 
It is understandable that there is a 
natural desire for better materials at 
lower cost, making choice of materials 
increasingly more complicated. 

More and better information is re- 
quired, not only on the properties of 
each of the materials, but also (and 
of even greater importance) on these 
materials when used in combinations 
required for the insulation system 
used in the specific type of electrical 
equipment under consideration. 

In the last few years, enough em- 
phasis has been placed upon the im- 
portance of systems and of functional 
tests simulating actual use so that 
very little more need be said in de- 
fense of the systems idea. Much activi- 
ty in the design and evaluation of new 
test procedures of this nature is evi- 
denced by the large number of techni- 
cal papers presented in the last eight 
or ten years on this subject. Much of 
this activity is being reported by 
ASTM and AIEE working groups on 
evaluation of test methods, especially 
in the field of thermal endurance and 
temperature life. 

The terms “system” and “compat- 
ible” refer to concepts that have been 
with us always, but because of the 
trends mentioned in the first para- 
graph as well as other factors, these 
terms have now taken on new impor- 
tance and new meaning. They have 
been given more and more attention 
because of cost reduction goals to be 
gained by the use of thinner insula- 
tion, by reductions in size and weight, 
and by new techniques. 

It is very rare that just one material 
is used alone as an insulation system. 
In most electrical machinery, even the 
simplest, at least three types of ma- 
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terials are used (wire, varnish, and 
ground insulation). Any such com- 
bination of material is called an in- 
sulation system. By now, it is well es- 
tablished that the properties of a sys- 
tem are not a simple sum of the prop- 
erties of all its parts. Wherever possi- 
ble, the best system to have is the one 
where the expected performance is 
better than that of any part. 

An insulation system may be con- 
sidered as any combination of two or 
more insulating materials used togeth- 
er in the construction of a piece of 
electrical apparatus. The simplest ex- 
amples are combinations of enameled 
of var- 
nished cloth and a covering or braid 
in a cable; and of oil and paper in 
large power cable, bus bar insulation 
and many others. More complex sys- 
tems are combinations of several ma- 
terials used in rotating machinery, 
transformers, switchgear, and _ con- 
trols. While the components of any 
system are usually insulating materi- 
als, there may be essential components 
which are included solely for assembly 
or mechanical reasons where electrical 
properties are of minor importance. 
The designer of today must know 
more about materials than previously 
because he is trying to use these ma- 
terials closer to their capabilities in 
his apparatus designs. He aims to 
make more efficient use of newer 
materials by using them at their op- 
limum properties, with a more daring 
factor of safety. 


wire and varnish in a coil; 


Properties of the System 


Not only must the electrical, physi- 
cal and chemical properties of each 
material used in the system be known, 
but also their combined properties 
when a part of a system. These prop- 
erties can be quite different. Two ma- 
terials, although each has satisfactory 
properties “on paper,” will not neces- 
sarily perform as expected when com- 
bined. They may work against each 
other. On the other hand, by careful 
selection of material combinations, the 
resultant properties of a finished sys- 
tem may be more than additive. That 


is, the system may perform better than 
the properties of the individual com-: 
ponents would indicate. 

The best combination can only be: 
found by test and experience and will 
be different for different types of 
equipment. It may even be quite dif- 
ferent within one line of apparatus, 
depending on size, temperature rat- 
ing, and service requirements or de- 


sign. | 


Compatibility 


The concept of compatibility has 
been recognized since the earliest days: 
of the electrical industry. The word: 
“compatibility” implies that one me- 
terial has no adverse effect on the key; 
properties of another and on the final 
properties of the system. The trend to 
“more power at less cost” coupled: 
with the great increase in availability) 
of materials of widely different prop- 
erties, especially at higher tempera- 
tures, has made the problem of com- 
patibility much more acute. 

Early in electrical industry history. 
problems of incompatibility were ap- 
parent. Many materials and processes: 
which to our eyes would seem horri- 
fying were used successfully in spite 
of high acidity of varnishes, wide us 
of moisture-susceptible cellulosic ma- 
terials such as paper and cotton, and: 
lengthy treating and curing cycles ex- 
posing windings to wet, uncured 
varnish for long periods of time: 
Oxidation reactions which were ac- 
celerated by the driers used led ta 
limited short life at service tempera- 
tures much lower than those ex- 
pected of present day equipment. 

AIEE No. 1 was undoubtedly 
solidly based on service experience: 
when first issued. As new materials: 
were developed, especially resins an 
varnishes, it took a long time for 
engineers to realize that they were 
using new materials which made the 
original temperature classification’ 
very, very conservative, to say the 
least. 


is] 


All common insulation systems still 
have a large organic content but the 
old ideas of rapid thermal degrada; 


tion being inevitable at any tempera- 
ture above 105°C have been con- 
siderably modified and_ insulation 
engineers have raised their sights 
50° to 100°. Properties, with few 
exceptions, do deteriorate with tem- 
perature, aided and abetted by chem- 
ical and mechanical incompatibilities 
and involving changes brought on by 
oxidation, depolymerization, mois- 
ture, plastic flow, corona, radiation, 
etc. It is a surprising fact that the 
10° rule of chemical reaction rates 
seems to hold so well for the thermal 
endurance of so many insulation sys- 
tems—a fortuitous circumstance con- 
sidering the heterogeneous nature of 
the systems. 

We have defined compatible ma- 
terials used in systems as those which 
may be applied, baked, cured, or 
processed without harming or at- 


tacking each other or developing 


structural or electrical weaknesses 
leading to premature failure in 
service. 

Incompatibility 


Examples of incompatibility in the 
past were: 

1. Magnet wire made with oleoresi- 
nous enamel and varnishes con- 
taining strong solvents. Not only 
were varnish solvents severely re- 


stricted to petroleum hydrocar- 
bons, but cotton and paper were 
‘used as a covering to protect the 
enamel from mechanical damage. 
2. Because so much cellulose (paper 
and cotton) was used, there was a 
great reluctance to bake equipment 
above 105°C in spite of the demon- 
strations by a few pioneers that bet- 
‘ter results could be obtained in 
shorter times at higher tempera- 
tures without any significant deteri- 
oration of the cellulose protected 
from the air by the varnish. While 
some progress was being made in 
this area, it was the advent of 
“Formvar” enamels and glass fiber 
cloths and tapes with the consequent 
elimination of much of the paper 
and cotton that permitted a univer- 
sal swing to much higher baking 
temperatures and greatly improved 
insulation systems. 
Choice of materials became a great- 


er and greater problem because of 


the phenomenal growth of the syn- 


CASE TIE 


BLOTET TE, 


MoToReT TS. 
Foameryve) 


Figure I, test devices used in procedures to evaluate insulation systems 
at the General Electric Insulation Application Center. Displayed are the 
cablette, slotette, motorette, formette, and twisted pair. 


thetic resin industry and the tremen- 
dous variety of materials made avail- 
able. The work of screening all these 
materials was, in itself, an undertak- 
ing of magnitude. In the past, the elec- 
trical designer availed himself of any 
existing varnish, coating. or sheet ma- 
terial which might be used as an in- 
sulating material. However, more re- 
cently the engineer and the chemist 
have worked more closely together to 
design materials to meet design needs. 
Progress has been a kind of zig-zag 
forward motion by the engineers and 
the chemists but plainly showing high- 
er and higher frequency of zig-zag- 
ging along with an accelerated for- 
ward travel. The engineer has to meet 
greatly increased performance char- 
acteristics for his equipment—more 
reliable performance, at higher tem- 
peratures, under more severe environ- 
ments, always with the cost dollar 
sign hovering over his head as a 
guardian angel. He has been known 
as an ultra-conservative who over- 
designed his equipment to be sure and 
thus tempted the user to greatly over- 
load his equipment to get more power 
at low additional cost. 

Both world wars gave great impe- 
tus to new looks at redesign and more 
realistic use of materials. This has ac- 
celerated the design of electrical 
equipment involving new insulation 


systems. The net result is the very 
worthwhile objective of using these 
insulation systems at or under con- 
ditions closer to their capabilities but 
their capabilities can only be gauged 
by test or experience. 

In order to do this, a more quan- 
titative approach to the study and 
evaluation of materials and systems 
has been required. The trends in de- 
sign are closely tied in with material 
improvements and developments. New 
test methods have had to be devised. 
The value of functional tests and tests 
on simulated structures as accelerated 
life tests has been recognized. No 
voice would now be raised against the 
premise that material property tests 
are insufficient, nor against the eval- 
uation of all candidate materials by a 
suitable test model designed to simu- 
late as far as practical actual use on 
some broad type of apparatus. 


Improved Test Methods for Study of 
Systems and Compatibility 


Probably the simplest functional 
test is the twisted pair using AIEE 
procedure £57. This has already 
to be 
screening a large number of enameled 


proven a valuable tool for 
wire and wire and varnish systems. 
Even though end-points of thermal 
life have not been officially estab- 


lished, and there are discrepancies in 
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Figure 2, high-temperature (up to 250°C) life-testing of twisted pairs of 


enameled magnet wire at the G-E Insulation Application Center. 


test results from different laborato- 
ries due to little differences of indi- 
vidual techniques, the data accumu- 
lated is quite considerable. Fortu- 
nately, in many cases they do parallel 
service experience and results by 
other important procedures such as 
those on motorettes and motors in 
AIEE #510. 

The twisted pair is valuable for de- 
termining life, temperature rating, 
and compatibility of enamel, varnish, 
solvents, accelerators, retarders, and 
catalysts. With some modification, it 
can be a measure of cure in deep sec- 
tions and of incompatibilities such 
as attack on enamel under most severe 
embedded or encapsulated conditions. 
With further modification, it can be 
used as a rough measure of three-part 
systems of enameled wire, varnish, 
and coil wrapper or tape as ground 
insulation, but here the motorette, 
formette, and other models seem to be 
more satisfactory. 

Motorettes using #510 procedure 
have also been firmly established as a 
reliable functional test for more elabo- 
rate insulation systems simulating con- 
struction of a random wound motor. 
Although here again the AIEE work- 
ing committee has accumulated a vast 
amount of data, there are still varia- 
tions in different laboratory tech- 
niques which give a wide spread of 
values. Because of this, at the present, 
no one is quite ready to agree as to 
the proper extrapolated end-point, 
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though such agreement appears quite 
close. 


Spread of Life Expectancy 


It is the experience of the General 
Electrical Insulation Application Cen- 
ter laboratory that results on aging at 
the different temperatures with an oc- 
casional exception are well within the 
envelope of 95% confidence bound- 
aries. This has led us to feel that with 
the majority of systems now being 
studied, there is little need to go to 
the elaborate probability calculations 
which may be necessary only with an 
entirely new system, to establish a ba- 
sis for evaluation. 

It is felt that the individual life re- 
sults with the motorette or the twisted 
pair are closer together than one can 
ever expect from actual service life 
of the equipment. In other words, 
the spread of life expectancy for a 
thousand motors in the field can be 
much wider than the spread of test 
results by these procedures. 

Warnings as to the dangers of ex- 
trapolation and of doing tests at ex- 
cessively high temperatures where dif- 
ferent reaction rates or deterioration 
factors may occur, have been made by 
the various study groups and should 
be heeded. It is very desirable to set 
limits on the minimum number of 
hours life at the higher temperatures 
and to watch life data at these higher 
temperatures to detect any marked 
change in rate shown by a break in 


the curve of sufficient magnitude to: 
move the extrapolated life out of one: 
class into another. ; 

_No one test gives all the answers. 
Certainly the twisted pair and the mo-. 
torette are much more reliable and! 
realistic than the old method of oven) 
aging of films of varnish on copper! 
and of coated fabrics and the 147’ 
mandrel test. For aging and thermal] 
life, we have in procedures #£57 and! 
#510 two excellent methous of test. 
Only minor details to insure Ree: | 
correlation between laboratories re- 


main to be worked out at present. 


While thermal aging has_ been 
given the major attention because it 
is the number one deterioration factor: 
in insulation life and performance, 
there are other properties beyond: 
thermal life and moisture resistance. 
Until recently, there has been very) 
little information avaituble on the be- 
havior and properties of systems at 
operating temperatures. 

There are several potentially goes 
bonding tests—splint tests which can 
be performed at elevated tempera- 
tures. These are reproducible tests 
for varnish wire systems and can b 
used to a limited extent to measur 
incompatibility. These, plus arme- 
ture spin tests together with th 
twisted pair and motorettes, can giv 
a very good evaluation of systems fer 
random wound rotating low voltage 
machinery. 


Slot Insulation 


The component not completely eval 
uated by these tests is the slot insula. 
tion. Here we are interested not only 
in thermal life but in some very im 
portant mechanical properties neces: 
sary both for assembly in manufac 
ture and in service. First and fore: 
most, there is conformity to the sle 
which according to the shape of the 
slot—round or square—may meat 
ability to withstand spring-back on 
the one hand or sharp corner bending 
on the other. 

Work has been going on in sever 
laboratories on means of measuring 
these properties as well as cut-throug 
cuffability, and delamination. In ou 
laboratory, we are collecting wh 
looks like useful data on the therma: 
life of slot insulation in what we wil 
call a “slotette” in which the slot insu 


ation is inserted in dummy slots and 
1 bundle of random wound wires in- 
erted. The unit is then varnish treat- 
sd, aged, and cycled in a procedure 
similar to AIEE £510. The interest 
here is primarily in the ultimate fail- 
wre to ground of the slot insulation. 
This work will be reported in a forth- 
coming paper at the December meet- 
ing of the National Conference on the 
Application of Electrical Insulation. 


Form Windings 


What about form windings? AIEE 
#£511 having been shelved, we are 
going ahead with a modification of the 
motorette using rectangular wire and 
typical form wound coil constructions 
to determine if such a simplification 
can give significant data on form 
wound coil insulation systems. As this 
work is only beginning, no predictions 
of its results can be made at this time, 
but the work will also be described 
at the December meeting. 


Voltage Endurance Tests 


Meanwhile, there are several volt- 
age endurance tests of proven relia- 
bility and usefulness. The main dis- 
advantage to voltage endurance tests 
at high voltages is the great length of 
time needed for breakdown of the 
elaborate constructions of the bars or 
“cablettes” to prevent flashovers. 
However, data of this kind has been 
and is being collected by our Insula- 
tion Application Center, as well as 
others. 

New and quicker measurements of 
voltage endurance have been de- 
scribed by Rhudy and Mazanek in 
AIEE paper 358-1391 in which 
breakdown is speeded up by using 
higher frequency than 60 cycles. 


Can Materials be Classified 
As Compatible? 


Enough is known about polymer 
chemistry today that it should be pos- 
sible to predict with reasonable ac- 
curacy whether different materials in 
a system will be compatible when 
completely cured or processed cor- 
rectly. These two conditions, how- 
ever, are not strictly predictable for 
each individual case. Whereas it may 

e possible to say broadly, for ex- 
ample, that epoxies and phenolics are 
compatible, there can be greater vari- 
ations within each of these groups in 


Figure 3, tapeability trials at the G-E Insulation Application Center 
determine physical qualities of cable cloths on cablettes. 


G) 


degree of cure, kind of catalyst, 
solvent, or process details that make 
it very difficult to state with absolute 
certainty that one class of materials is 
compatible across the board with 
another. Only by test of specific sys- 
tems can this be more completely 
determined. 

With varnish and resin treatments, 
we have a situation quite different 
than with any other insulation ma- 
terial used in a system. These mate- 
rials are applied as uncured A stage 
materials and often are processed 
only to a B stage in manufacture. 
They often reach the final stage of 
cure only in service. With many var- 
nishes this leads to no trouble, as 
years of experience have shown. If 
the material is advanced far enough 
to pass manufacturing tests, it can be 
expected to actually improve in serv- 
ice over a considerable period of 
time. On the other hand, especially 
with catalyzed and accelerated poly- 
mers, there may be serious softening 
of enamel on wire, or formation of 
breakdown products which cause fail- 
ure under high heat or moisture con- 
ditions in service. 


Can Systems be Classified 
As to Compatibility? 


The great interest in systems evalu- 
ation and in the development of new 


test procedures in the last few years 
is already bearing rich fruit in reli- 
able information on compatible in- 
sulation systems which lead to im- 
proved designs and new insulation 
practices. It has become possible to 
use many new materials and systems 
at a much lower factor of safety, de- 
termined not by being cautious but 
by reliable test data as to safe limits 
of performance in systems. While the 
ultimate value of any insulation sys- 
tem is determined in service on the 
equipment for which it was designed, 
the investigations now going on and 
those to come are developing acceler- 
ated tests which will give adequate 
reliable predictions of minimum and 
average behavior of the many new 
materials and systems. 

We have defined compatible mate- 
rials as those which may be applied, 
baked, cured, and then operated un- 
der normal conditions in our insula- 
tion system without any of the mate- 
rials harming or attacking any of the 
other materials in a manner which 
will cause a premature insulation 
failure. 

Fortunately more systems are com- 
patible than not, but conditions of 
service and manufacture have been 
changing rapidly. Some materials 
are very old in insulation history yet 
are still satisfactory in many applica- 
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Figure 4, power factor tests on cablettes at the G-E Insulation Application 


Center laboratory. 


tions. This is partly because of the 
over-design safety factor originally 
employed and already mentioned. The 
materials have enough reserve to per- 
form adequately even under much 
more severe application. 

It should be possible to recommend 
complete systems for certain types of 
equipment with some assurance based 
on results of these new test proce- 
dures. It must be borne in mind that 
specific process conditions or key 
properties required may force modi- 
fication of such general recommenda- 
tions to suit these requirements in the 
service environment expected. This 
means that insulation systems must be 
selected for specific conditions on a 
custom basis. 

It is becoming increasingly neces- 
sary for material suppliers to know 
how their materials behave in insula- 
tion systems designed for the broad 
types of electrical equipment such as 
random wound stators, armatures, low 
voltage form wound coils, specialty 
transformers, etc. This makes it neces- 
sary for these suppliers to do more 
systems testing by these new func- 
tional tests and, of course, to correlate 
these results with known service ex- 
perience. This is the incentive back 
of the organization of a laboratory 
such as the Insulating Materials Ap- 
plication Center. 


It is no longer sufficient to list the 
drying time, the dielectric strength, 
and a few chemical and physical prop- 
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erties of a varnish based on film tests 
over copper, a metal over which they 
are rarely used in small and medium 
equipment and which has a marked 
catalytic effect on many synthetic 
resins. 


Compatibility Factors 


Choice of compatible systems may 
be made by a study of the following 
factors: 

1. Experience in service. 

2. Familiarity with known chem- 

istry of materials. 

3. The properties of materials. 

4. Test data on models using simu- 

lated systems. 

5. Tests on completed apparatus. 

6. Process studies—treating, bak- 

ing, winding, encapsulation. 

Much work has yet to be done to 
completely spell out significance of 
data, true end point determination, 
the problem of extrapolation, ete. 

The ability of a motor or trans- 
former to carry loads is limited by 
mechanical and thermal considera- 
tions. The useful life of a motor is 
determined largely by its insulation 
and temperature is the number one 
deteriorating factor. Equipment must 
be designed with an allowable temper- 
ature rise to cover its most severe duty 
cycle expressed as horsepower, torque, 
watts loss, etc. This allowance has 
been expressed as the service factor 
and has been taken full advantage of 
by the user in many cases, thanks to 
superior insulation systems for each 


particular class. With greater knowl} 
edge of systems performance comes a& 
more realistic determination of a more 
efficient factor of safety as regards dii 
electric strength, continuous dielectric 
stress, and the factors influencing ultij 
mate electrical breakdown. 

In considering the choice of a com] 
patible insulation system, the useryj 
insulation engineer and the insulation 
materials supplier must know both ass 
sembly and service requirements of 
the equipment or design. From this 
the key properties can be chosen anc 
proper evaluation tests to measuré 
them can be undertaken. As regardd 
the behavior of the system, function 
test procedures must be adopted anc 
an evaluation program undertaken 
Simulated models must be choser 
which are best suited to the applica} 
tion under consideration. More tests} 
must be made at temperatures of op 
eration. 


As a corollary, the degree of pre: 
cision and the time and temperature 
scale of expected life must be consid: 
ered in outlining a test procedure. M 
terials must be analyzed as to chemica: 
compatibility as a functioning of theii 
composition and chemical behavio 
with a view to giving not only an esti 
mate of potential compatibility bu 
also curing conditions to give op; 
limum properties. It may be that tess 
procedures can be modified and i 
proved or even new test methods dex 
veloped. The deterrent to the latter ii 
the time necessary to prove the rez 
lability of the test and even more im 
portant its significance as a time mea 
ure of performance of an insulation 
system. | 

It should be pointed out that ;} 
critical analysis of all new test pro 
grams and new procedures should by) 
made in order to avoid unrealistii 
tests and improper or unjustified in 
terpretation of results and their sig 
nificance. 


While there is much yet to be dones 
there is much of value already avail 
able to guide the designer and thi) 
material engineer to better systems), 
There will be incomplete and unex) 
plained discrepancies no doubt, b 
the whole problem of choice of insu 
lation systems is on a sounder basil 
than ever before in the history of elec 
trical insulation. 


New G-E silicone varnish helps make 
QHT transformers up to 50% smaller, 


39% lighter 


DBR-220 HAS SUPERIOR THERMAL STABILITY, CURES AT 150°C 


soisonsonsensensencsosentocancnnintisineioees 
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New SR-220 silicone varnish with outstanding high temperature resistance and low cure temperatures offers new 
opportunities to improve equipment designs. General Electric’s Specialty Transformer Dept. took full advan- 
tage of this design flexibility to reduce size, weight and noise level of new QHT dry-type transformers. SR-220 
cures in same ovens used for organic varnishes, has excellent shelf life and tank stability. Whether the design 
objective is more compact equipment, increased life, or extra overload capacity, SR-220 will meet the task. 


Yyy 


Thermal stability superior to conven- 
a NEW LOW TEMPERATURE CURING VARNISH tional silicone varnishes combined 
with low-temperature (150°C) cure 
increases application range of sili- 
cone varnish. SR-220 offers im- 


2000 


ELECTRIC STRENGTH VERSUS HEAT AGING, ; 3 
_, 1800 ASTM D-1346, GLASS TAPES provements for all classes of 
= insulation — without requiring in- 
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Track-Resistant Coatings 


By J. Chottiner and B. V. McBride, Materials Engineering Departments, W estinghouse Electric Corp., East Pittsburgh, Pa 


Introduction 


Surface carbon tracking of insulat- 
ing members in electrical equipment 
is a problem receiving increased atten- 
tion from both suppliers and consum- 
ers of electrical components. Failures 
of electrical insulation due to surface 
carbon tracking have been responsible 
for some damage to electrical equip- 
ment. These tracking failures are 
usually associated with improper 
maintenance of equipment which per- 
mits the build-up of contaminates on 
the surface of the insulation. 

The principal emphasis toward 
finding a solution to this problem 
has been placed on the development 
of track-resistant insulating materials 
capable of being formed by various 
techniques into solid track-resistant 
insulating members. Considerable 
progress has been made along these 
lines, particularly in the field of glass- 
polyester laminates which have dust 
and fog! track resistance values in 
excess of 300 hours. Progress in the 
development of track-resistant electri- 
cal insulation has also been made in 
the field of glass-polyester premix ma- 
terials and to some extent in compo- 
sitions based on other resin binders. 

There is, however, another facet 
to the problem of developing a track- 
resistant insulating member which has 
received relatively little attention to 
date. This approach involves the de- 
velopment of a track-resistant coat- 
ing material which can be applied to 
the surface of inherently poor track- 
resistant insulators to protect test 
parts from carbon tracking. Track- 
resistant coatings have some adyan- 
tages from both economic and utility 
standpoints. 

Cost savings can be realized over 
the use of track-resistant solid insula- 
tion components by employing a less 
expensive substrate material with a 
track-resistant coating. In other ap- 
plications, such as wrapped resin im- 
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pregnated paper condenser bushings, 
design requirements exclude the use 
of present formable track-resistant 
compositions. Until such time that 
changes in design or the development 
of track-resistant resin impregnated 
materials permit, the use of a track- 
resistant coating is the only answer 
to the problem of producing a track- 
resistant condenser bushing. 

A major application for track-resist- 
ant coatings can be found in the re- 
habilitation of old insulation in serv- 
ice. It would be more desirable to 
revarnish or refinish old insulating 
members with a suitable track-resist- 
ant coating rather than using the 
original phenolic base coatings which 
do not provide a high degree of 
track resistance protection. 

A track-resistant coating, in addi- 
tion to having high resistance to car- 
bon tracking, must have those other 
desirable properties normally asso- 
ciated with any good coating. The 
coating should have good adhesion 
and resistance to indentation, crack- 
ing, peeling, chipping, chemical at- 
tack, and impact. Because a track- 
resistant coating is applied over an 
electrical insulator, it should possess 
the required electrical properties of 
the insulator itself. These properties 
would include high dielectric strength, 
high volume and surface resistivities, 
and low power factors. It is also im- 
portant that the coating retain these 
properties over the temperature and 
the humidity range encountered in 
operation. 


Arce and Track Resistance 
Test Methods 


Before approaching the problem 
of developing a track-resistant coat- 
ing, it was first necessary to select a 
test or tests to be used as criteria 
for evaluating the track resistance of 
experimental coatings. At Westing- 
house we have expended considerable 
time and effort in the development 


4 


and evaluation of arc and track re 
sistance tests. Studies have been mad 
to determine the degree of correlatio: 
between various test methods and o 
test results with field experience. Sine 
is was felt that no single test knowy 
to us could be used to completei: 
evaluate the track resistance of & 


perimental coatings, a number 0 
test methods were employed which 
embodied conditions an¢ 
types of apparatus for inducing car 
bon tracking. Although some of the 
test methods used in our evaluatio 
of coatings are essentially tests fo 
arc resistance, there is sufficient corre: 
lation between arc and track resist 
ance test results on insulating m 
terials to indicate that arc resistanc« 
tests can be used to evaluate material. 
for track resistance. 


various 


The tests used in our work inl 
cluded the dust and fog test!, Ala 
bama power test, linear track resisi 
ance test, circular track resistance 
test, high power arc test”, and AST? 
arc resistance test®. Since carbor 
tracking is most often found on insula 
tion which is contaminated with dus 
and moisture, the dust and fog tes 
and the Alabama power test, both 
which employ surface contaminate 
specimens, were felt to give result 
which could best be related to fai 
ures in application. The Alabam: 
power test requires less time to ru 
and was selected for use in screenin; 
materials. 


Alabama Power Test 


The Alabama power test was de 
veloped by Royce L. Murray of th 


1“‘Suggested Method of Test for Dust and Fog Trac 
ing Resistance of Electrical Insulating Materials, 
Report of Committee D-9, ASTM Preprint 39. 

2A Test for High-Power D-C Arc Resistance ¢ 
Electrical Insulating Materials,’ M. M. Fromm 
ASTM Bulletin 207, pp. 56-59 (1955). 
8““High-Voltage, Low-Current Arc Resistance of Soli 


Electrical Insulating Materials,» ASTM Method D49! 
48T. 


Alabama Power Co., Birmingham, 
Ala. The test equipment including the 
electrode assembly is shown in figure 
1. The electrode assembly (figure 2) 
consists of two brass electrodes 
(3” x 3” x 1%”) with one edge bent 
at a right angle to the flat face. The 
bent edge is beveled to a knife edge. 
The electrodes are spaced 3” apart 
and are held in place by an insulator 
spacer bar. Leads from a 100 kv d-c 
test set are attached to each electrode 
at the set screw used to hold the spacer 


bar. 


The test apparatus should include a 
20 megohm 100 watt resistor in series 
with the hot negative polarity lead to 
the test electrode. This resistor pro- 
vides ballast so that a uniform cur- 
rent flow can be maintained during 
testing. It also minimizes capacitive 
discharges so that current through the 
electrical discharges is very soft and 
stable. 


The electrode assembly is placed 
on the surface of the test specimen. A 
continuous bead of tap water is placed 
on the surface of the specimen be- 
tween the electrodes using a medi- 
cine dropper. Power is applied to 
the electrodes. The leakage current 
through the water path is maintained 
at a fixed value by adjusting the po- 
tential across the electrode gap. In our 
work with this test, the leakage cur- 
rent was maintained at 2.5 milli- 
amperes. Mr. Murray has worked with 
the lower leakage currents (14 to 34 
milliamperes) to minimize the ther- 
mal burning of the surface of the 
specimen. The flow of current through 
the water path causes the water to 
boil and evaporate. As the evapora- 
tion progresses, air gaps develop in 
the water path. The high resistance 
air gaps are bridged by electrical 
discharges in the form of small arcs or 
scintillations which tend to carbonize 
the surface of the specimen. The 
original carbon path is lengthened by 
continued arcing as the water con- 
tinues to evaporate until a complete 
carbon track is formed traversing the 
gap between the electrodes. Mate- 
rials with high resistance to carbon 
tracking will withstand repeated ap- 
plications of the water path and 
testing without tracking. 


Recent improvements in this test 
method by Mr. Murray include the 


Figure 1, Alabama Power test equipment showing operator applying 


water path. 


Figure 2, Alabama Power test electrode assembly. 


use of small absorbent pads as rests 
for the electrodes. The absorbent pads 
are moistened with water. The water 
is drawn from the moistened pads 
with power to the electrodes and 
eliminates the procedure of reapplying 
the water path. 


Linear Tracking Test 


The linear tracking test used to 
evaluate experimental coatings is a 
modification of a test used by Duncan 
Electric Co. and Rostone Corp. The 


test apparatus (figures 3 and 4) con- 
sists of two tungsten electrodes mount- 
ed in laminated plastic insulators so : 
that the electrodes are at an angle of 
60 degrees from each other. One 
electrode is stationary. The second 
electrode is attached to a screw mech- 
anism which is powered to permit 
the electrode to be separated at a 
fixed rate of speed from the stationary 
electrode. A 14” x 1%” x 5” test bar 
specimen is placed in the specimen 
holder with the electrodes on the sur- 
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face of the specimen and separated 
by an air gap of approximately two 
mils. Power is applied to the elec- 
trodes from a 600-volt a-c transformer 
to produce a continuous electrical 
discharge across the electrode gap. 
The electrical discharge carbonizes 
the surface of the specimen. After the 
surface of the specimen has been car- 
bonized, power is applied to the screw 
drive causing the moving electrode to 
move in a linear path away from the 
stationary electrode. The moving elec- 
trode is spring loaded to ensure con- 
tinuous contact with the surface of 


the specimen. The track resistance of 


the specimen is determined by the 
length to which the original carbon 
path can be drawn before the resist- 
ance built up in the carbon track 
breaks the circuit. Short tracks of 
less than one inch are an indication of 
good track resistance. Superior ma- 
terials resist the lengthening of the 
original carbonized area. 


Circular Tracking Test 


The circular tracking test (figure 
5) is a modification of the linear 
tracking test and a test used by 
American Cyanamid Co.* Two tung- 
sten electrodes are mounted in lami- 


Figure 3, linear tracking tester showing position of electrodes while 


initiating track. 


Figure 4, linear tracking tester showing tracked specimen and position 


of electrodes at termination of test. 
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nated plastic at an angle of 90 ) 
degrees from each other with an air 
gap of 14” between electrode tips. A, 
4’/ ‘disc specimen is mounted on a 
turntable which is powered by a 1) 
rpm synchronous timing motor. The } 
electrodes are positioned on the sur-- 
face of the specimen and a continuous 
arc is drawn between the electrodes 4 
using a 9-kv potential across the elec- 
trodes. The electrical arc carbonizes + 
the surface of the specimen between} 
the electrodes. Power is then applied | 
to the turntable and the original car-- 
bon path between the electrodes is. 
lengthened into two concentric ares: 
on the surface of the specimen until | 
the resistance in the carbon path is 
higher than that of the air gap sepa- 
rating the electrodes at which time: 
the electrical discharge between the 


electrodes will reappear. The tracks 
resistance of a material is a function 
of the length to which the original 
track can be drawn. Short tracks (1% 
or less) indicate good track resistance. 


Other Test Methods 


The three other test methods used 
in our work to evaluate the track re- 
sistance of coatings have been de- 
scribed in published literature. These ¥ 
include the dust and fog test, high 
power arc resistance test, and the: 
ASTM arc resistance test (method) 
495D). We feel that only brief de- 
scriptions of these tests are necessary i) 
and that the reader can make use of|f 
the references for more detailed de- 
scriptions of the test methods. 

The dust and fog test (figures 6) 
and 7) utilizes a 1500-volt potential | 
and a fine spray of water onto a 
standard dust contaminated surface 
to induce small electrical discharges4 
which tend to carbonize the specimen} 
to produce carbon tracks between 
electrodes on the face of the speci- 
men or which cause erosion through} 
the specimen. The time to erode or} 
track the specimen is a measure of thed) 
track resistance of the specimen. 


uses two graphite electrodes, a 500- 
volt, 500-ampere power source, and ai) 


‘Are Resistance of Plastics,” C. F. Spiers and W. c.J 
Wikstrand. Product Engineering, May, 1955. 


of the specimen is tested for conduc- 
tivity by reapplying power without 
the copper wire. The arc resistance of 
a specimen is a function of the num- 
ber of arcs that the material can with- 
stand before a restrike occurs. 

The ASTM arc resistance test 
(method 495D) is widely used in the 
electrical field (figure 9). This test 
method uses a 12.5-ky power source 
and a timing sequence of milliampere 
current to determine the time to break 
down a specimen by arcing. 


Development of a Track- 
Resistant Coating 


Our investigation to develop a 
track-resistant coating encompassed 
a variety of resin, filler, and solvent 
systems. Some of the resins used were 
polyester, urea, epoxy, silicone, and 
melamine. Some of the fillers used in- 
cluded the metallic oxides and sili- 
cates. Solvents were selected on the 
basis of compatibility with the resin 
component. 


mixtures 
were prepared to yield products of 
good brushing and spraying consisten- 
cy. Paper-phenolic laminate and metal 
specimens were coated to ascertain 
the coating characteristics of the ex- 
perimental batches. Those composi- 
tions which were difficult to apply 
were discarded. 


Experimental coating 


Typical problems which were en- 
countered with many of our experi- 
mental coatings were short pot life, 
slow cure rates, poor adhesion, crazing 
and cracking during cure, brittleness, 
sageing, excessive air inclusions, and 
stringing. Some of these problems 
were solved through modifications in 
composition. Others appeared to be 
inherent to the basic composition. 


The compositions which exhibited 
good coating characteristics were next 
evaluated for track resistance proper- 
ties using the Alabama power test. 
Based upon experience gained in our 
initial tests with this test method, 
we concluded that an approximate 
20-mil coating was required to mini- 

mize blistering of the coating due to 
_ gassing of the laminate substrate. We 
found that coatings 20 mils or greater 
provided sufficient thermal insulation 
to minimize gassing of the substrate 
and the resulting blistering of the 
coating during test. 


Figure 5, circular track resistance tester. 


Figure 6, dust and fog apparatus with enclosure in place. 


Those compositions which showed 
good track resistance as determined 
by the Alabama power test were fur- 
ther evaluated for such properties as 
adhesion, impact strength, resistance 
to abrasion, dielectric strength, and 
surface resistivity. 


One insulating coating composi- 
tion showed a marked superiority over 
the others under evaluation in having 
the best combination of track resist- 
ance, physical and electrical proper- 
ties, and ease of application. This 
material is now being produced and 
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marketed by Westinghouse under 


the trademark “Limitrak.” 


Properties of Track-Resistant Coating 


This coating has been thoroughly 
evaluated to obtain complete data on 
physical and electrical properties. The 
physical properties are shown in table 
1. The coating is highly flexible and 
does not crack when bent around a 
1%” mandrel. The coating has high 


resistance to impact at room tempera- 
ture (25° C) and at temperatures to 
150° C. The coating also has high 
resistance to abrasion and indentation. 

The electrical properties of the 
coating are good. The coating also has 
good retention of electrical properties 
at elevated temperatures, high hu- 
midities, and after immersion in water 
for 24 hours at 25° C (table 2). The 


coating has a relatively high power 


Figure 7, dust and fog test showing close-up of specimens and electrode 


assembly. 


Figure 8, high power arc tester with copper arc-initiating wire on speci- 
men. 
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factor which is adversely affected with | 
increased temperatures and humidi- | 
ties. 

Because a track-resistant coating ] 
may be used in applications where’ 
it may be subjected to various chemi- 
cal atmospheres and to cleansing with 
different solvent cleansing agents, it | 
is important to know the effect of these |' 
materials on the coating. Table 3. 
shows the effect of a selected group of | 
chemicals and solvents on the new 
insulating coating. The specimens | 
tested showed high resistance to at- 
tack. The stripping of coatings from 
the substrate were attributed to the’ 
use of cut specimens which permitted | 
penetration along the interface. In 
general, the coating shows high re- 
sistance to chemical attack. 


Table 4 shows the results of tests 
on the six arc and track resistance 
methods previously described. The 
new coating shows a marked superi- 
ority to a paper-phenolic laminate. 
material on all six tests. The selection 
of a paper-phenolic type material for’ 
comparison purposes was based on. 
the general use of this type of insula-. 
tion in switchgear equipment and the : 
use of paper-phenolic materials in| 
wrapped condenser bushings. The new 
coating specimens tested were coat- 
ings applied to a paper-phenolic sub- 
strate. 


An important property of the coat- 
ing is illustrated in the results ob-: 
tained on the dust and fog test and| 
the high power arc resistance test., 
Specimens of paper-phenolic laminate : 
coated with the coating showed ero-: 
sion through the coating followed by: 
a continued erosion effect on the sub-: 
strate materials which uncoated fails; 
by tracking very readily. The results: 
of these tests would indicate that the: 
protective properties of the coating: 
are retained after the coating itself! 
has been punctured. We have at-- 
tributed this effect to the excellent! 
adhesion of the coating which pre-- 
vents tracking along the interface with: 
the substrate coupled with the diffi-. 


culty of inducing internal tracking of! 
any material. 


As can be seen in Table 4, the new: 
coating could not be tracked by any 
of the test methods other than the: 
ASTM method. The usual faihine 


was by erosion. Tests run on the Ala-/ 


bama power test were continued for 
ten reapplications of the water path 
and then discontinued if no sign of 
failure was observed. Our earlier 
experience with this test had shown 
that if tracking could not be induced 
in 10 reapplications of water, it could 
not be induced in numerous  suc- 
ceeding reapplications of the water 
path. The results of our thorough 
evaluation on the are and track re- 
sistance of the new coating illustrate 
the pronounced superiority of this 
material with respect to arc and track 
resistance. 


A number of additional proper- 
ties of the coating have been de- 
termined. These are shown in table 
5. In general, the coating has only 
fair resistance to weathering and 
shows a tendency to fade and chalk. 
This fading and chalking effect dimin- 
ishes greatly on continued exposure. 
The coating does not support com- 
bustion and is self-extinguishing. The 
coating shows less pitting and erosion 
when exposed to corona than does a 
paper-phenolic laminate material. The 
track resistance properties of the coat- 
ing are retained after exposure to 
thermal aging at 100° C and after 
abrasion and exposure to weathering. 
There were no visible effects on the 
coating after thermal cycling. 


The coating has a combination of 
desirable properties which makes it 
suitable for a wide range of appli- 
cations as a coating for electrical in- 
sulation. The potentials of this mate- 
rial are further enhanced by the high 
retention of properties under adverse 
environmental, temperature, and hu- 
midity conditions. 


Procedures for Applying Coatings 


The coating is basically similar 
to conventional paint and enamel com- 
positions and can be applied by any 
of the conventional methods of appli- 
cation such as brushing, dipping, or 
spraying. The coating composition 
can be thinned with a compatible sol- 
vent thinner to the usual range of vis- 
" cosities used for applying conventional 
paints and will in no way be different 
from conventional paints in such prop- 
erties as film buildup, surface flow, 
and smoothness. Normal film thick- 
nesses of conventional paints thinned 
to the usual range of viscosities are 


Figure 9, ASTM arc resistance tester showing electrode assembly and 
specimen in place. 


from ] to 2 mils per coat. It would 
therefore be necessary to apply from 
10 to 20 coats to obtain the required 
20-mil coating for a track-resistant 
application. Obviously, the deposition 
of a 20-mil film by conventional 
methods can be done, but this would 
be an expensive and lengthy pro- 
cedure. 
would require that the number of 
coats necessary to build up a 20-mil 
coating be held to four and preferably 


Economic consideration 


less. 

Conventional paints cannot be ap- 
plied in heavy film thicknesses be- 
cause of wrinkling and skin-drying 
problems which are characteristic of 
the oxidation type curing of these 
materials. Curing by oxidation be- 
gins at the surface of the film and 
proceeds slowly into the body of the 
film. The new coating cures through 
chemical action and the cure proceeds 
uniformly through the body of the 
film. This permits the deposition of 
very thick films without the surface 
defects of skin-drying and wrinkling. 
Thick films of the coating can be ap- 
plied when the viscosity and solids 
content of the coating are high enough 
to prevent lowing and sagging of the 
wet film on vertical surfaces. Low 
viscosity formulations tend to give 


coatings that sag and flow in thick 
coats. 

It is possible to apply the new coat- 
ing by hot spray techniques to ob- 
tain relatively thick films. The hot 
spray method applies high solids, 
high viscosity material at a tempera- 
ture below the boiling point of the 
solvent. Much of the solvent is dissi- 
pated in the air when the material is 
sprayed and the material is deposited 
on the surface in a highly viscous 
condition. Thicker films can be ap- 
plied in this manner before sagging 
occurs than is possible by cold spray- 
ing. With a short drying time to flash 
off the solvent on each coat to raise 
the viscosity of the deposited ma- 
terial above the sage point, it is 
possible to apply additional coats in 
rapid succession and build up still 
greater film thicknesses without sag- 
ging. Film thicknesses in excess of 
020” per coat can be obtained by 
this method. Since these operations 
are done in such close sequence, the 
entire operation is often termed a 
one coat application. 

There are some problems connect- 
ed with the hot spraying of the new 
coating. Air bubbles are deposited in 
the film during spraying. These air 
bubbles must be allowed to escape 


Insulation, October, 1960 25 


Table 1—Physical Properties of Track-Resistant Coating (20 Mil Coatings) 
Exe 90°C. 105°C 150°C 


No Failure No Failure No Failure No Failure 


Test M ethod 


Conical Mandrel Bend 


Falling Ball Impact OK 30 OK 30 OK 30 OK 30 
(Concave Side) In-Lbs.* In-Lbs. * In-Lbs. * In-Lbs.* 


Falling Ball Impact OK 6 OK 30 OK 30 OK 30 
(Convex Side) In-Lbs. In-Lbs. * In=Lbses In-Lbs.* 
Sand Abrasion 

(Air Blast) 


a) Wt. of sand 78 Kg. — = == 
b) Time to erode Sey Lanes. — — = 
Wire Imbedment None** None** None** None** 


(5 Lb. Wt.—2 hrs.) 

By Electrical Break- 
down at 2000 V., 60 
Cycles, | Min. 


*VMazximum value on test. 
**Indicates no dielectric breakdown after indentation. 


Table 2—Electrical Properties of Track-Resistant Coating* 


Property 253 90°C 105°C 150°C 

Dielectric Strength (V /Mil) 

(A) 5-mil coating 1200 

(B) 10-mil coating 1600 

(C) 20-mil coating 650 As 400 
Surface Resistivity, 

(Ohm-Cms) Dal 28) axa 022 xs 0M 
Power Factor at 60 Cycles (%) 15.0 oN 33.0 

30% R.H. 70% R.H. 98% R.H. 
Property 

Dielectric Strength (V /Mil) 

(A) 5-mil coating 

(B) 10-mil coating 

(C) 20-mil coating 
Surface Resistivity, 

(Ohm-Cms) yo WOES Oe HO Bh re TI 
Power Factor at 60 Cycles (% 14.6 16.0 23.0 


*20-mil coating unless otherwise specified. 


Table 3—Chemical and Solvent Resistance of Track-Resistant Coating 
= _ Effect 
Exposure 20 Mil Coating 20 Mil Coating on 
Material (Days) on Aluminum Paper-Phenolic Laminate 


Mineral Spirits None 
Trichlorethylene Film stripped 
No attack 
Ethyl! Alcohol Blistered 


Discolored 


Xylene Film stripped 
No attack 


3% Sulfuric Acid Film stripped Blistered 
No attack Cracked 
“Inerteen”’ 5 None None 
Wemco C Oil Bs None None 
1% Sodium i Film stripped None 
Hydroxide No attack 
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while the film is still wet and fluid. | 
If surface drying occurs too rapidly,, | 
the .bubbles are trapped at the sur- | 
face and adversely affect the proper: 
ties of the coating. The entrapped air | 
bubbles impart a roughness to the | 


surface which is due to projecting sur- | 
face bubbles and craters formed by | 
broken bubbles. This effect can be) 
greatly reduced or eliminated by in-| 
corporating a slow evaporating sol-. 
vent into the coating mixture. Such a. 
solvent acts to keep the surface of the: 
applied coating wet and fluid long’ 
enough to permit the air bubbles te; 
escape. 


Another problem encountered in 
spray application of relatively vis- } 
cous materials is a lack of smoothness 
due to surface rippling. This is caused _ 
mainly by the passage of air currents jf 
from the spray gun over the freshly: 
deposited wet film. These films de 
not level out completely while the: 
film is in a wet fluid state. This con-- 
dition can be corrected by reducing; 
the air pressure to the gun and by’ 
holding the spray nozzle further away’ 
from the wet surface. Another ap-| 
proach to a solution of this problem 
is through the use of airless spray’ 
methods which eliminate the source }} 
of the problem. 

The new coating composition is 
supplied as two separate components} 
which are mixed immediately prior to) 
application. The mixture is usable for: 
a few days after mixing but gradually: 
increases in viscosity which necessi-- 
tates the periodic addition of thinner: 
to maintain good working consistency... 
Since each addition of thinner pro-- 
duces a corresponding decrease in) 
solids content which reduces the film) 
build-up per coat, it is highly desir-- 
able to complete the application of the? 
coating as soon as possible after mix- 
ing the two components. | 

Thinning is required only to ad-4 
just the viscosity of the coating mix- | 
ture to suit the method of application. | 
For brush application no thinner need! 
be added to the freshly-mixed mate- 
rial, but thinner may be needed later} 
as the viscosity increases due to} 
chemical action and evaporation of! 
solvent. For spray application the4 
viscosity should be lowered by thin- 
ning in order to obtain a smooth wett 
film. The viscosity can also be low-- 


Table 4—Arc and Track Resistance of Coating (20-Mil Coating) 


Test Method 
ASTM Arc Resistance (Sec.) 


High Power Arc Resistance (Shots) 


Alabama Power Track Resistance (Shots) 


Paper-Phenolic 


Circular Track Resistance (In.) 
Linear Track Resistance (In.) 
Dust and Fog Track Resistance (Hrs.) 


Coating Laminate 
126 72 
10+ 1 
30-38 2 
(Erodes*) 
No tracks**** = 11,7 *** 
No tracks**** 3.5% 
276 1.9 (Tracks) 
(Erodes) ** 


*Coating eroded in 3-8 shots. Base laminate eroded remainder of shots. 
*Coating eroded in 40-60 hours. Base laminate eroded remainder of time. 


***Track reached limit of specimen. 
****Original track could not be lengthened. 


Table 5—Other Properties of Coating {20 Mil Coating) 


Property 


Thermal Stability 
Thermal Shock Resistance 


Remarks 


Good, no change after two weeks at 100°C. 
Good, no change after 5-48 hrs. Cycles 


from —10°C to 80°C. 


Flame Resistance 


Does not support combustion. 


Resistance to Weathering in 
Atlas Weather-Ometer 
Track Resistance After 
Weathering 400 Hours 


Fading after 100 hours. Chalking after 
200 hours. 

No tendency to fail after 10 shots on Ala- 
bama Power Test. 


Corona Resistance 

(Rufolo and Winans, ASTM 
Publication No. 198) 
Tracking after Thermal 
Aging at 100°C for 200 Hrs. 
Effect of Abrasion on Track 
Resistance 


ered by heating the material in the 
spray gun as is done when the mate- 
rial is applied by the hot spray meth- 
od. Since the objective is to deposit 
a 20-mil film with the minimum num- 
ber of coats, it is advisable to main- 
tain thinning to a minimum. 

The cured coatings are insoluble 
and care must be exercised to pre- 
vent the curing of material in the 
channels of the spray equipment. 
Spray guns should be thoroughly 
cleaned each day by flushing with 
solvent. Brushes should be washed 
thoroughly and then kept immersed in 
solvent. 


Summary and Conclusions 


There is a distinct need for a track- 
resistant coating material to protect 
‘electrical insulation from carbon 
tracking in applications to which solid 
track - resistant materials are not 
adaptable. There is an additional need 
for such a material for use in re- 
habilitating old electrical insulation 


and insulating components. Track- 


Powdering but no erosion after 283 hours 
at 8 KV, 30 mil gap. 


No tendency to fail after 10 shots on Ala- 
bama Power Test. 
No tendency to fail after 10 shots on Ala- 
bama Power Test. 


resistant coatings have some economic 
advantages over solid track-resistant 
materials. This is particularly true 
in the field of rehabilitation of old 
electrical insulation and_ insulating 
components. A track-resistant coating, 
in addition to having track-resistant 
properties, must have those other de- 
sirable properties usually associated 
with good coating materials. In addi- 
tion, these track-resistant coatings 
should possess electrical properties 
equal to those of the base insulation to 
which they are to be applied. The 
coating should be suitable for appli- 
cation in thick coats so as to require 
a minimum number of coats to build 
up a .020-inch coating. It is also desir- 
able that the coating can be air cured 
for field application where oven facili- 
ties are not available. The new coat- 
ing developed by Westinghouse is a 
coating material that meets all of 
these requirements. The need and 
potential for such materials warrants 
further development to produce im- 
proved materials. 


ATLAS 


419 Walnut Street 


FOR ALL SERVICE NEEDS 
SREGIEY 


Specify Atlas Glaspun for ail service needs 


Glaspun Woven Tapes 

Asbestos Woven Tapes 

Asbestos Woven and Braided Tubing 

Asbestos and Glaspun Cloths 

Glaspun Fabrics for Plastic 
Reinforcement 


SEND FOR FREE SAMPLE CARD 


NEWiere. 


GLASPUN LENO- 
WEAVE TAPE 
A new development! 
An open weave tape 
for electric motor 
windings using silicone 
rubber. Saves labor. 
Saves costs. Meets all 
Class H requirements. 
Send for sample 
and details. 


ASBESTOS CO. 


North Wales, Penna, 
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in Quinorgo R-4. Highly purified as- 
bestos fiber—formed integrally with 
the glass yarn as part of the paper- 


You get lasting dielectric strength 
making process—retains its electri- 
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Figure 1, operator at control panel programs pellet flow 


sequence by manipulating plugs. Board automatically 
answers extruder request for refill of material. Color to 
each extruder is controlled by setting of a dial on the panel. 


Automatic Handling System 
For Wire Insulating and Sheathing 


Bee 


Figure 2, material flow is automatically switched from 
main conveyor lines, above, to cyclone receivers over wire 
insulating extruders in processing area. Gravity chute 
brings pellets into extruder hopper. 
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An automatic handling system coupled with a tandem- 
ized manufacturing process puts color into wire insulatin 
and sheathing operations at Western Electric Company’s: 
new Omaha works. The system reportedly permits proc- 
essing of 2,500 ft. of exchange and switchboard wire per 
minute, has eliminated the need for permanent storage 
facilities, and has contributed toward an equipment sav-} 
ings of $600,000. 

Directly from shipping containers, the system accurately; 
selects, unloads, and distributes different colored poly- 
ethylene and PVC (polyvinyl chloride) pellets to 61 indi- 
vidual coating sites at the rate of 2.225 lbs. per hour. Inj 
a week’s time, almost 500,000 lbs. of pellets are propelled! 
through the conveyor system at turnpike speeds and at dis- 
tances of up to 800 ft. 

Key components of the system are eleven centrally con- 
trolled Dracco Airstream conveyor systems* which serve 
the bulk handling needs for plastic at Western Electric’s: 
598,000 sq. ft. cable plant. Managed by a single operator 
monitoring individual static panelboards, the system’s4 
high-speed pneumatic action keeps production stations: 
constantly supplied. And it automatically supplies desig-| 
nated process stations with pellets of a specific color at the: 


*Dracco Airstream conveyors made by Dracco Div. of Fuller Co., Cleveland. | 


Figure 3, battery of cradles holds polyethylene-filled col- 
lapsible rubber containers. Arms adjust pneumatically to 
bags as they empty. Conveyor lines running under cradles 
are aluminum with interiors roughened by a patented 
sand blasting treatment to prevent formation of ribbons 
and streamers within the system. Rotary feeders under 
containers are of stainless steel to assure pellet purity and 
longevity of the units. 


exact time they are needed. 
Integrated with Tandemized Operation 


The system is integrated with, and complements “tan- 
demization”—a unique manufacturing innovation at the 
Omaha plant. Tandemization combines several wire- 
making processes, formerly done separately, into a single 
continuous operation. Through conventional machines 
linked in series, wire is drawn to specified gauges, an- 
-nealed, insulated, cooled, tested, and reeled. Produced 
are small gauge wire for switchboard assemblies and 
larger wire for exchange systems. Exchange wire is 
grouped into cables and covered in the cable sheathing 
section, which also is geared to tandemization. This single- 
line processing gives non-stop manufacturing sequence, 
better product control, and eliminates the expense of 
storing and rehandling materials between manufacturing 
steps. 

The conveyor system effectively serves both wire in- 
sulating and cable sheathing processes. From 42 extruders 
in the insulating area, exchange wire is coated with vari- 
ous colors of polyethylene. Different colors provide a code 
for quick identification of particular strands as they are 
grouped into cables. The system also moves neutral PVC 
to machines producing switchboard wire in the same 
production area, and black polyethylene to six cable 
sheathing extruders. 


Shipping Containers Are Part of System 


All 11 conveyors deliver pellets directly from giant, 
10,000-pound capacity collapsible rubber containers.* 
Three conveyors move colored polyethylene to 42 wire 
extruders. Three conveyors deliver only black polyethyene 


*T radenamed ‘‘Sealdbins.” 


Figure 4, electrically controlled, air-operated diverter 
valve directs flow to cyclone receiver of designated ex- 
truder. Valve is controlled from central panel board in 
container unloading area. 


to 6 sheathing extruders. Three conveyors deliver neutral 
PVC to 13 extruders producing switchboard wire. And 
two conveyors deliver grey, ivory, or beige PVC to 2 
switchboard jacketing extruders. 

The collapsible rubber containers are mounted on large 
cradles in separate polyethylene and PVC receiving rooms. 
In the polyethylene receiving area, a battery of 12 cradles 
accommodates bins containing up to 10 different colors of 
pellets. Another battery of 4 cradles holds black poly- 
ethylene bins. Colored and neutral PVC bins are stored 
similarly in the other receiving area. Although the system 
is geared to unload from truck-delivered bins, it readily 
can be adapted to handle bulk flow from railroad cars if 
expanded to accommodate this form of transportation. 

Multiple conveyor lines running under the cradles re- 
ceive the bins’ contents and pass them on to processing. 
The use of two or more conveyor lines servicing each 
container battery permits flexibility in flow sequence. If 
there is a heavy demand for a specific color, for instance, 
the demand is answered quickly and efficiently because 
more than one bin can supply the needed color—or by the 
same token, one bin can handle simultaneously the color 
requirements of several processing sites. 


Advance Programming Routes Flow 


Like the intricate switching operation of a busy rail- 
road marshalling yard, manipulation of a series of plugs 
on switchboards sets up the flow sequence of tons of a 
specified type and color of pellet to one or more of the 42 
wire extruders—or black to the sheathing extruders. 
Switch panels located in each receiving room actuate the 
polyethylene and PVC conveyors. When production re- 
quirements are scheduled, data regarding color selection 
and destination are entered manually on the appropriate 
switchboards. From that moment, movement is automatic. 
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Until the program is changed, the operator merely mon- 
itors the panels’ hopper and bin level indicators and 
makes sure replacement bins are available. 

Productivity of a modern handling system such as this 
one at Western Electric can be enhanced to the point of 
complete automation. Its design makes it readily adapt- 
able to modern data processing whereby punched cards or 
by-product punched tape would provide sequence informa- 
tion and at the same time record daily performance for 
future analysis. 


Diverter Valves Direct Flow 


As polyethylene and PVC pellets move into the process- 
ing area, air-operated diverter valves automatically direct 
flow from the main conveyor lines to proper extruders. 
When an extruder is filled, flow passes on to another sched- 
uled for the same color. A flow of a different color may 
follow shortly but there is no danger it will mix with par- 


Figure 5, plastic materials used for coating wire and cable 
at Western Electric Company's Omaha Works remain 
sealed from outside atmosphere from the time they leave 
point of manufacture until they are used in process. From 
these 10,000-pound collapsible containers, polyethylene 
and PVC pellets are routed to extruders through com- 
pletely enclosed air conveyor systems. 


Figure 6, automatic conveyor control takes over the job 
of moving bulk quantities of varied colored polyethylene 
and PVC to 61 extruders in the processing area, freeing 
lone operator to give adequate attention to supply needs 
at conveyors points of origin. Ten different colors of poly- 
ethylene are fed to the wire coating section from this bat- 
tery of containers. 
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ticles of the previous flow. The system is thoroughly sel 
cleaning and does not require a purge interval betwee: 
handling of different colors. However, purging was eng) 
neered into the system and is available if required by fu 
ture expansion or additions to the conveyor network. — 

Centralized electronic control enables the system t| 
supply itself. When the supply level of an extruder droyj 
below a critical point, the information is relayed autq 


matically to cour ane bees is immediately ee | 


designed manufacturing process is enhanced with an eff 
cient modern handling system. But fast, automatic mate 
rials movement is just one benefit of the system. Com 
pletely enclosed, it allows no dust to escape into the plar 
atmosphere and thus inconvenience personnel and hampe 
operation of delicate, expensive machinery. Furthermore 
purity of the contents is assured from the time they leay 
the manufacturer’s warehouse. | 


Figure 7, collapsible containers attach to rotary feeder 
on two conveyor lines. Material flow can be directec! 
through either line, or both when there is heavy demane| 


for a specific color. 
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impreenation= 
a better product...with 
J.P DEVINE KNow How 


A rapidly increasing number of firms, both large and small, are turning to epoxy impreg- 
nation. They have learned the value of this new impregnant and its outstanding contribu- 
tion to the electrical industry. They know that epoxies applied under correct vacuum and 
pressure produce a greatly improved product. 

Epoxies offer the highest resistance to corrosion, the longest life and greatest insula- 

tion possible. And J. P. Devine, this country’s pioneer firm in vacuum impregnating, can 
offer the high vacuum equipment plus the engineering skill and experience necessary to get 
the best possible epoxy impregnation. 
Get in touch with J. P. Devine immediately to learn how an epoxy impregnation sys- 
tem can upgrade your product 
and how easily it can be in- 
stalled in your plant. 

Write for our new Cata- 
logue No. 202, “Devine Vacu- 


DEVIN : COX 


um Impregnators.”’ 49TH STREET & A. V.R.R. «© PITTSBURGH, PA. 


New York Office: 500 Fifth Ave., New York 36, N.Y. Phone: Wisconsin 7-7769; Export Office: 50 Church St.,New York7,N.Y. Cable Address: “Brosites’” 
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LOW-COST 
WEST VIRGINIA 
PRESSBOARD INSULATION 


...@ moneysaver 
for every purpose 


PRESSITE ... an absorbent board 
for air, oil, and askarel transformers; 
also for capacitors. 


ELECTRITE ...a hard board, with 
natural rosin sizing to resist mois- 
ture. Excellent for punchings and 
fabricated parts. 


DENSITE .. . an extremely hard 
board. Sized for moisture resistance 
or unsized for applications in oil. 


All three types are widely replacing 
more costly insulation. 

Made of 100% virgin kraft pulp 
produced at our own pulp mill, they 
are free of metallic particles. They 
offer higher dielectric, physical, and 
chemical properties. 

Uniform quality assures consistent 
dependability. Colors are natural 
kraft, black, and brown depending 
on type. Available in a wide range 
of thicknesses. 


Ask for Underwriters’ Laboratories report 
#E3987. Write Board Products Sales, West 
Virginia Pulp and Paper Company, 230 
Park Avenue, New York 17, New York. 


West Virginia | 
Pulp and Paper 
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Industry News | 


Recent completion of its fifth ex- 
pansion program since 1945 provides 


Lenni Products Inc., Lenni Mills, Pa., 


manufacturer of electrical insulation 
materials, with 16,500 sq ft of floor 
space and new equipment in both 


plant and laboratory. 

Fluorocarbon Co., a producer of 
plastics for the aircraft, electronics. 
and space-missile industries, recently 
moved from Santa Ana, Cal., to a 
new and larger building in Anaheim, 
Cal. 

Applied Plastics Co., El Segundo, 
Cal., producer of adhesives, coatings, 
foams, and hardening systems for 
epoxy resins, has been acquired by 
Hexcel Products Inc., Berkeley, Cal. 
It will operate as a division of Hexcel 
under the direction of F. George 
Firth, founder of Applied Plastics and 
now a vice president of Hexcel. 

Independent research to determine 
the reliability of electronic and elec- 
tromechanical components in com- 
mercial and government equipment 
is offered by a new organization, 
Paratron Corp., Carle Place, N.Y. 
Benjamin K. Sachs, formerly with 
United Aircraft Corp., is president. 

Victor Wire & Cable Corp., Los 
Angeles, has been appointed as a rep- 
resentative for wire and cable manu- 
factured by Times Wire & Cable Div., 
The International Silver Co., Walling- 
ford, Conn. 

Construction has begun on a second 
irradiation service vault at the West- 
bury, L. 1., N.Y., plant of Radiation 
Dynamics Inc. It will house. a 3-mil- 
lion volt electron accelerator with an 
output of 30 kw of electric beam cur- 
rent. 

Service Cable & Wire Inc., Los 
Angeles, has been appointed to rep- 
Ultra-Sonics Corp., 
Quincy, Mass., manufacturer of ultra- 
sonic cleaners, in California, Utah, 


resent Union 


Colorado, Nevada, Arizona, and Ney 
Mexico. | 

Modern Plastics, Miami, and Plast. 
gage Corp., Jackson, Mich., hav 
both been equipped to fabricate lam) 
nated plastic parts and now  stoc: 
“Formica” laminated plastics. Bot 
are members of the national “Fabry 
cator of Industrial Formica” orgar 
ization of Formica Corp., a subsidiar 
of American Cyanamid Co. 

The sales and other office depart 
ments of the Electro-Technical Pre 
ucts Div., Sun Chemical Corp.. hay) 
been moved from Nutley to Paterser 
INES 


Plans for the formation of a ney 


| 


company to manufacture amino mo! 
ing compounds in the Mexico Citi} 
area are jointly being made by Th 
Borden Chemical Co.. a division 
The Borden Co., and British Indus 
trial Plastics Ltd. BIP, a holding com 
pany with factories in England ana 
agents throughout the world, was on 
of the first companies to manufactur 
amino molding compounds. 

Union Carbide Plastics Co., divi 
sion of Union Carbide Corp., hi 
established a new sales office in Mini 
neapolis for “Bakelite” plastic mol 
ing and extrusion materials. Rober 
K. Louis, technical sales representa 
tive, has been transferred from th 
Milwaukee sales office to the Minne 
apolis office. 

Anaconda Wire & Cable Co., Nev 
York City, has realigned engineering 
and research activities for communi 
cation, electronic and defense prod 
ucts. The newly organized groups ar 
General Engineering — Communica 
tions and Electronics. Hastings Com 
munications Research and Develops 
ment Center, and Missile Cabii 
Engineering and Development. 

General Electric Co., Coshocton 
Ohio, has appointed four new autho 
ized distributors for the laminatec 
products department line of industria: 
plastic laminates. They are A&A Sup 
ply Co., Dallas, Texas, Eiler Equip 
ment Co., Minneapolis. Read Plastic: 
Inc., Washington, D. C., and The 
Harva Co.. Scoharie, N. Y. 


_ 


A New product 
of 3M Research! 


“SCOTCH” Brand Electrical Tape X-1115 


is coated on both sides to give you 
two sides of non-corrosive, pressure- 
sensitive, thermosetting adhesive—so 
tacky it sticks virtually anything to any- 
thing. A new way to eliminate insulation 
holding problems on the assembly 

line —no glue, ties, or mechanical 
fasteners needed. Write for complete 
information, including data on specially 
designed applicator to dispense and 
pressure-sensitize materials right on the 
line. Address: 3M Co., 900 Bush Ave., 
St. Paul6, Minn., Dept. EAE-50. 


“SCOTCH IS A REGISTERED TRADEMARK OF THE 3M co. LES ~ 
NESOTA JUINING AND TMianvracturine COMPANY 4 \) 
y 
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(Forty-sixth in a series of odd and 
interesting inventions in the electri- 
onics field from the files of the U.S. 
Patent Office.) 


The year 1859 seems to have been 
one in which everyone wanted to help 
those suffering from toothaches en- 
dure the agony of extractions or 
other dental operations by applying 
electricity to the afflicted areas dur- 
ing the operation. Among the most 


Insulation problems got 
you down? Novel solu- 
tions will be presented 
by Orville Fuhlagas, 
noted insulation author- 


ity, at the Insulation 
Conference Marketing 
Meeting in Chicago, 
Dec. 8. 


NOW AVAILABLE _ 


"HIGH VOLTAGE _ 
METALIZED 


CERAMIC TERMINALS 


® 1-400 Series terminals permit you to make elec- 

trical connections at high voltages. 

p® 1-400 Series terminals allow you to maintain a 

true hermetic seal through a positive ceramic-to- 

metal solder seal. 

B® 1-400 Series terminals meet JAN 1-8 and 1-10 

specifications. 

pm 1-400 Series terminals are available in a wide 

range of stock sizes with quick delivery. 

P& In addition to standard terminals you can also 

obtain your most exacting requirements for special 

metalized ceramics from Metalizing Industries. 

ASK FOR BULLETIN M-102 Dept. IM-10 

SHIM ETALIZING INDUSTRIES, INC. 
338 Hudson St., Hackensack, N. J. * HUbbard 9-4650 
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Pixilated Patents 


By Mike Rivise 


novel of many patents covering vari- 
ous equipment designed for this pur- 
pose was one which proposed that 
the electricity be applied by means 
of non-metallic conductors. The in- 
ventor, William G. Oliver, apparently 
saw many advantages in letting moist- 
ure do the work, as a moist thread 
and a wet sponge are designated as 
the conducting media. 

While the invention was designed 
to produce a local anesthesia for any 
type of operation, Oliver confined 
most of the patent description to an 
explanation of its use in dental opera- 
tions. 

In the accompanying drawings, fig- 
ure 6 represents an extensor and fig- 
ure 7 shows a conductor designed to 
apply the electricity in dental opera- 
tions. Figure 8 is a view of the regu- 
lating-rod of the electrical machine 
shown in figure 1. 

The extensor consists of a small 
wire wound with thread or silk and 
connected at one end to a coupling 
hook and at the other end to another 
thread. In all dental operations ex- 
cept extractions, the extensor is 
hooked into one of the wires from a 
battery or electrical machine, and its 
loop or thread hooked or wound 
around the tooth of the patient while 
he holds in both hands a metallic rod 
connected to the other wire of the 
battery. The thread or loop of the 


extensor is thoroughly wetted before 
being applied to the tooth. 

The conducting wire (figure 7) has 
an eye at one end which may be con: 
nected to one of the wires of the bat: 
tery and a small piece of sponge at 
the other end. The whole length of 
the wire is completely encircled by 
an india-rubber or insulating tube2 
In cases of extraction, or where the 
extensor cannot be put on, this cons 
ductor is attached to one of the wires 
of the battery (the other wire bein 
coupled to the rod in the patient's 
hand). The sponge is thoroughly 
wetted, and then held by the operater 
against the gum of the tooth to be ex- 
tracted. 

As Oliver states in the patent des4 
“Tt will be observed that hy 
my method of applying electricity as 


cription, 


an anesthetic agent in dental opera 
tions no metallic conductors come 
into contact with the part to be oper+ 
ated upon, which I have found by 
long practice and series of experi 
ments to be of the greatest import 
ance.” 

While Oliver does not detail any 
of the advantages to be derived fro 
the use of the non-metallic conduc: 
tors, we suppose that perhaps elec: 
trocution through non-metallic con 
ductors might be less painful thar 
receiving the deadly shock from me 
tallic conductors. 
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his is a cutaway of an Epoxy encapsulated stator wound with Epoxy magnet wire. All-Epoxy—an ideal combination for severe applications. 


EPOXY MAGNET WIRE... IDEAL FOR 
=NCAPSULATED SYSTEMS UP TO 130°C 


\ magnet wire must offer you a// these important advantages 
vhen used in encapsulated systems. 

The wire must have outstanding compatibility—a require- 
nent for good bond strength at elevated temperatures—high 
lielectric strength under adverse moisture conditions. 

The ideal magnet wire must also have excellent thermal and 
ligh-impact shock resistance. And—it must be able to resist 
orrosive and abrasive atmospheres. 

Anaconda Epoxy meets all these requirements and more. 
‘or this 130°C (AIEE Class B) magnet wire is compatible with 
irtually every encapsulating compound tested to date. Equally 
mportant, Anaconda Epoxy contains no polyester modifiers 
—therefcre offering greater resistance to hydrolysis. 

In addition, Anaconda Epoxy costs no more than most 


SK THE MAN 
FROM 


NYFORM 105°C (AIEE Class A) 
superior windability 


ANATHERM 155°C (AIEE Class F) 
high temperature resistance 


® 


PLAIN ENAMEL 105°C (AIEE Class A) 


low-cost enameled magnet wire 


Class A magnet wires—which means you can often thermally 
upgrade your components to Class B without additional cost. 
It’s readily available, too—in a full range of round, square and 
rectangular sizes. 

Epoxy can also be furnished in combination with Vitrotex 
glass-served) for added thermal overload protection. 

So you can see how it offers you many interesting possi- 
bilities for cutting costs and simplifying production through 
standardization. 

Our technical staff and Research and Development Lab- 
oratory facilities are available to give you assistance in your 
encapsulating and other magnet wire problems. See the Man 
from Anaconda. Or write: Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 


60252 


ror EPOXY MAGNET WIRE 


FORMVAR 105°C (AIEE Class A) 
proven dependability 


ANALAC 105°C (AIEE Class A) 
solderable magnet wire 


European Insulation Report 


Ed. Note: The author of this monthly 


European report is a_ well-known 
insulation expert associated with a 
large European electrical manufac- 
turer. Although it is necessary that 
his identity not be revealed at this 
time, correspondence may be ex- 
changed with him by writing Euro- 
pean Editor, Insulation, Box 270, 


Libertyville, Illinois. 


Technology of Water-Powered 
Generators—The Stator Windings 


By K. Abegg, Bulletin des schweize- 
rischen elektrotechnischen Vereins, 
vol. 51, No. 4, April 23, 1960, pp 428- 
437. K. Abegg is with “Maschinen 
Fabrik Oerlikon,” Zurich, Switzer- 
land. 

This article, among other things, 
contains a brilliant survey of insula- 
tion technology in Europe with re- 
spect to stator windings of high 
voltage generators. 

Mica, whether as splittings or as 
mica-paper, is still today an indis- 
pensable component in order to attain 
the necessary 20-25 kv/mm 1-minute 
breakdown strength in the slot. 

The bonding agents are of critical 
importance. A distinction must be 
(e.g. 
thermoelastics (e.g. 
epoxy, polyester). The author is of 


made between thermoplastics 
asphalt) and 


the opinion that in spite of creeping 
with tape insulation and of swelling 
with folium insulation, asphalt is 
good enough for machines with small 
slot lengths and low working temper- 
atures due to its good dielectric prop- 
erties and cheaper manufacturing 
costs. 

The power companies now demand 
windings with longer life, i. e. insula- 
tion which can be thermally over- 
stressed. This can be attained with 
thermoelastic synthetic resins. On the 
manufacturing side, different require- 
ments for the synthetic resin have to 
be met, according to the manufactur- 
ing method adopted. 


The manufacturing advantages of 
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pre-impregnated folium or tape stipu- 
late that they fulfill certain requisites 
such as good storage, freedom from 
adhesion in the 
state, etc. It is difficult to bring such 
requisites in accord with the dielec- 
tric and thermomechanical properties 
of the insulation. 

Corona tests have shown that as- 
phalt is better than the best synthetic 
insulations with mica- 


pre-impregnated 


resins, and 
paper are better than those with mica 
splittings. 

The author then sketches the ex- 
periences with folium insulation— 
which even today is very popular in 
Europe because of its manufacturing 
advantages. 

Shellac-Mica-Folium: The dielec- 
tric properties deteriorate significantly 
in service. In spite of this they are fit 
for service for decades. (The Euro- 
pean Editor shares this opinion if 
only the author would add that with 
over-dimensioning and low thermal 
stresses as was usual in earlier times, 
such insulations lasted sometimes over 
40 years without giving any trouble). 

Asphalt-Mica-Folium is  dielectri- 
cally better as long as the solvent has 
been almost completely driven off 
from the bonding agent during the 
manufacturing process, but at higher 
temperatures it is poor mechanically. 

Because of this, a folium with syn- 
thetic resin was developed about 10 
years ago. Thanks to epoxy and mica- 
paper, this folium has excellent prop- 
erties. The manufacturing advantages 
of folium insulation, of course, have 
to be paid for by a big over-hang 
(projection) of the windings from the 
slot end, which is necessary in order 
to be able to insulate the junction be- 
tween the slot part folium insulation 
and the bead part insulation. 

In Europe the tendency is more 
and more toward using a continuous 
type synthetic resin insulation sys- 
tem of the “Thermalastic” pattern of 
Westinghouse. Results from tests on 
different insulation systems are re- 
produced in this article. 


Control of manufacturing as well a 
of aging of the stator windings in 
service are also dealt with. The autho 
comes to the conclusion that the 
magnitude of the test voltage of fi 
ished windings should be as high a: 
possible so that the insulation i) 
tested optimally but not aged. Hd 
views ionization measurements (ee 


tan8) for control of manufacturing a; 
indispensable. There are two method: 
which enable one to judge the wind 
ings in service without damaging the 
insulation: a) visual observations, tc 
which the author correctly attribute 
great importance, and b) electrica 
tests and temperature measurement 
which, of course, have not yet beer 
developed so far that one could draw 
conclusions about the life of an in 
sulation. 

Besides this very brilliant work: 
according to my view, there was tha 
lecture at the Second National Con 
ference on the Application of Elec 
trical Insulation by Mr. Wilhel: 
Oburger (Engineer for Electrica 
Technology and Deputy Chief of tha 
Austrian Productivity. Centre i 
Vienna, Austria) which appeared i: 
the Electrotechnische Zeitschrift, Edi 
tion A, No. 15 of the 18th July, 1960 
pp ol7—521, under the heading 
Neue Isolierstoffe und Isolierverfah 
ren fur Wicklungen von Grossgenera: 
toren in Europa und in USA. 

It is not necessary to make any 
comments on this article which has| 
also appeared in the USA. For the 
sake of completeness, however, twe 
other publications about generator 
windings should be pointed out. 


Dielectric Measurements on the 
Insulation of Stator Windings 


By A. Ritter and O. Wohlfahrt, Re: 
port No, 122 at the Conférence Inter 
nationale des Grands Réseaux Elec! 
trique a Haute Tension 1960 (Ritter 
is with Brown Boveri Austria anc 
Wohlfahrt is with Brown Bover 
Switzerland ). 

: This work has appeared in English 
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PKNOT CW 


TRIPS AND STICKS _ 
T 20° BELOW 


THIS IS THE COLD-WEATHE 
VINYL TAPE YOU’VE BEEN 
WAITING FOR... 


At 20°F below zero, this remarkable vinyl tap: 
@ Strips easily from the roll... 


@ Remains completely flexible ... 


@ Sticks down instantly — molds perfectly — 
holds permanently! 


Try it in your home freezer — write for a sam 
roll on your letterhead today! 


and therefore is accessible to all. The 
report concerns itself more with prob- 
lems of measuring techniques for 
stator windings of generators in serv- 
ice. When dealing with this subject, 
it is essential to refer to insulation 
technique and in particular to ex- 
periences with different 
When trying to judge the service- 


systems. 


ability, it is recommended that meas- 
urements of insulation current be 
made as a function of direct voltage, 
of loss factor (tand), and of charging 
and discharging current with 500 
volt d-c. The report concludes with: 
The results show that the methods 
in use today do allow certain con- 
clusions to be made regarding the 
state and serviceability of the wind- 
ing. However, owing to the wide 
variety of different insulation sys- 
tems, it is impossible to lay down 
any standard values. The readings ob- 
tained are characteristic for the par- 
ticular system and must be inter- 
preted in the light of experience 
gained with that system. 

The importance of such measure- 
ments for judgement and as a con- 
tinuous check on the materials during 
aging tests are pointed out. 


Report on the Work of the Study 
Committee on Generators No. 17 


This report was presented at the 
same conference meeting by Mr. 
Leroy from the EdF (State Electricity 
Commission of France). In this re- 
port, he writes about the activities 
of committee No. 17 and also dis- 
cusses the very real problem of meas- 
uring methods. His conclusions, as 
well as those of others who took part in 
the discussion, are identical to the 
views expressed in report No. 122. 
Especially, it was again and again 
shown with the aid of measurement 
results that the ratios of d-c break- 
down values to the a-c breakdown 
values are not consistent at all. The 
values vary between ca. 1.4—2.3. 


Semi-Conducting Layers for 
Protection Against Corona Effects 
In High Voltage Machines 


This is an article which to some 
extent also touches the subject of 
stator winding insulation. It appeared 
in “Revue Generale de 1’ électricité” 
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Vol. 68, July 1959, No. 7, pp. 465— 
472. Written by Prof. J. Kucera of 
Prague, Czechoslovakia, the original 
title is “Les couches semi-conductrices 
de protection contre l’effet de couron- 
ne dans les machines’ electriques a 
haute tension.” 

In this article the author describes 
the principles for providing protec- 
tion against corona by means of semi- 
conducting paints in the slot part and 
of increasing resistance of the paint 
outside the slot. Proceeding from the 
telegraphic equation he arrives at 
a formula for the determination of 
the most suitable resistances for the 
attainment of a favorable voltage 
distribution at the slot exit. He ex- 
plains this by means of an example. 


And the Editor's Opinions... 


The European Editor would now 
like to express his personal opinions 
on this “hot” topic regarding the 
insulation of stator windings of large 
generators. 

Until shortly after the last war, it 
was usual in the USA to use an in- 
sulation consisting of paper (or glass) 
tape with mica-splittings and im- 
pregnated with an asphalt compound 
in vacuum. In Europe almost every 
firm had a somewhat different system. 
There was tape insulation impreg- 
nated in vacuum but most manu- 
facturers used mainly a folium insula- 
tion. When judging the different sys- 
tems, one must always bear in mind 
that what is of decisive influence on 
their serviceability are not merely the 
component materials but also the way 
they are prepared and manufactured, 
and in particular the way they would 
be used. There is hardly another 
branch in insulation technology where 
the functional tests of the motorette 
type and the whole theory regarding 
choice of material and design, cor- 
responding to service experience and 
not according to material specifica- 
tion, are so true and real as with the 
insulation of stator windings of high 
voltage generators. I feel obliged to 
add “and where the tests necessitated 
by these theories swallow up so much 
money.” 

One has to be extremely careful 
when rating the results of such tests 
and evaluating service experiences. 


giving too little information on t 
material concerned, and inadmissabld| 
generalizations deduced from indi 
vidual cases. For example, one speaks) 
of the danger of swelling of the as} 
phalt-mica-folium insulation because 
the asphalt loses its bonding strengt 
at higher temperatures. The swolle 
insulation could then remain hanging 
or tear in the cooling ducts and at the 
slot exit. But measures are knowr 
which, when taken, would to a grea: 
extent prevent the swelling and ren} 
der impossible the hanging of the 
insulation during heat cycles. The 
formation of folds with asphalt-micg 
tapes as a result of creeping is alse 
not a representative property of asi 
phalt. Or sometimes the danger 9: 
corona on the conductor bundle i: 
drawn attention to, without differ 
entiating between coils and turns andl 
for example, roebel bars. With ths 
former, a short circuit between turn: 
would lead inevitably to a break 
down; with the last, however, it ha 
practically no further consequences 

Therefore, one has to entertain thy 
criticisms of old or rather traditionag 
systems with great reservations iti) 
order not to arrive at wrong concl 
sions. For without doubt, most of thr 
generator windings insulated in th: 
classical way are serviceable. Br 
under no circumstances do I want tu 
give the impression that the “Ther 
alastic” system of Westinghouse did 
not signify substantial progress. Thax 
it so signifies is proved by the fac 
that most of the important manufac{ 
turers of large rotating machines de 
veloped a similar solution and hav; 
this today at their disposal. Som 
manufacturers commit the error od 
strongly recommending an insulation 
developed by them by displaying ali) 
possible technical data without worry} 
ing as to how far these properties ari 
indispensable for the length of lif) 
of a winding. 

In some cases, a continuous insula) 
tion consisting, for example, of glas# 
cloth and mica and impregnated wit! 
a solvent-free polymerizable syntheti|, 
resin may be indispensable. In man} 
cases, however, a cheap and tested) 
classical system would suffice ver! 
well. Because of this, in Europe an} 


jartly also in the USA, the con- 
jinuous synthetic resin insulation will 
[nd use only in extreme cases for a 
bng time to come. This is because 
jhe folium insulation is still the cheap- 
st solution in spite of the difficult 
(peration of wrapping up the slot 
art with the folium, and continuous 
Isphalt tape insulations have their 
‘ig advantages when mounting the 
vindings. Also, one should not under- 
istimate the difficulties associated with 
‘he mounting of windings into the slot 
vhen the insulation is impregnated 
vith a polymerizable resin. Then too, 
_ subsequent dismounting of such 
vindings from the slots is hardly pos- 
lible without damage to the insulation. 
In many cases, of course, uniform 
nroduction for all windings is desired 
‘or manufacturing reasons, so that the 
msulating of all windings with a 
nodern insulation would be a manu- 
facturing and economic (rather than 
i technical) necessity. 

' A prediction for the future appears 
ery simple to me. Where there are 
10 manufacturing grounds for stand- 
idization, the classical system will 
wove for many cases to be suf- 
iciently good and even bring other 
idvantages. 

But if efforts to eliminate mica are 
successful, then it will surely be pos- 
sible to obtain new and cheaper 
*quipment than is possible today. It 
s still a long way from the present 
echnologically possible solutions of 
nsulating a winding to the ideal 
vase, where the stator of a large 
yenerator would be wound with a 
able, similar to a small motor with 
namelled wire. 

The non-destructive measurements 
mn the windings of machines in serv- 
ce are still in the rudimentary stages 
yut they already yield results which 
rovide a lot of information. I do 
10t believe that a non-destructive 
measuring method will be found in 
he near future which can give clear- 
ut information regarding the further 
ife or even the serviceability of the 
nsulation of the winding in service. 
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MOSINEE maxes MAGI WITH PAPER 


MOSINEE Seven-O- neutral papers for metal wrapping 


e Chemically inert, noncorroding on contact—flat or creped. 


e For interleaving metals. and wrapping aircraft, automotive, electronic, 
‘missile components, etc. 


e Effective as an imate wrap for steel, copper, nickel, tecesten 
Ss, Manganese, zinc, cadmium and other metals. 


® Ideal for packaging f ucts for long-term storage and overseas shipments. 
a Meets requirements under Military Specifications MIL-P-17667A. 
to roll. . . from carload to carload. 


fF \I FREE—DATA FILE 
MOSINEE £44 4 ano earer terms 
PAPER MILLS COMPANY LW DICTIONARY 


MOSINEE, WISCONSIN ee WA Write Dept. 1S-10 
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COORS STANDARD 
TERMINAL INSULATORS 


Fast, off-the-shelf delivery... 
low price 

Coors standard terminal insulators 
are regular stock items, available for 
immediate shipping. They are manu- 
factured on a regular production basis, 
resulting in low manufacturing costs— 
and low prices. 


Coors Terminal Insulators give 
you these important benefits: 


1. High dielectric strength. 2. Excel- 
lent surface resistivity. 3. Great physi- 
cal strength. 4. Permanent dimensional 
stability. 5. Extreme hardness. 6. Re- 
sistance to high temperatures. 7. High 
temperature subsequent brazes. 8. High 
thermal shock resistance. 9. Vacuum 
tight metal-ceramic assemblies. 


Coors Offers Complete Ceramic 
Engineering Service. 

Need special terminal insulators or 
metalized assemblies? A Coors Field 
Engineer is near you to give you cer- 
amic design help. Call him today—or 
write for complete Technical Data 
Sheets on Coors Ceramic and facilities. 

REGIONAL SALES MANAGERS 


Vest Gods tiisicige cuss saatzccnse William S. Smith, Jr. 
EM 6-8129— Redwood City, Calif. 

WER WIOST sadnnaicesaudtpsnsddovebectysassiatih John E. Marozeck 
FR 2-7100—Chicago, III. 

CENT Fale c.ccaicccasnaitvennaanaane Donald Dobbins 
GL 4-9638 — Canton, Ohio 

TEASE. COQSE vissnecetescrcrtteactenenGers John J. McManus 
MA 7-3996— Manhasset, N.Y. 

New England....cscccconscssevsees Warren G. McDonald 
FR 4-0663 — Schenectady, N. Y. 

SOULTWESE ciscnusscedcntanostvecsninviae Kenneth R. Lundy 
DA 7-5716— Dallas, Texas 

WOULMW EST ocecssaccassntarcctectolecaarees William H. Ramsey 


UN 4-6369— Houston, Texas 


C00 


COORS PORCELAIN 
COMPANY 


600 Ninth Street, Golden, Colorado 
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People in the News 


Hercules Powder ‘Co., Wilmington, 
Del., has named William A. Hoffman 
Jr. director of purchases to succeed 
Edwin S. Ladley, who has retired. 
Robert Wier III succeeds Hoffman as 
assistant director of purchases. Robert 
A. Collins, formerly superintendent at 
the Hercules Naval Stores Dept. plant 
at Brunswick, Ga., has been promoted 
to manager of the Burlington, N.J. 
plant. Barron D. Boyd has been 
named to succeed Collins. 

Irving Cooper, previously with Her- 
metic Seal Corp., has joined Corning 
Electronic Components as a_ sales 
engineer for resistors, capacitors, 
printed circuit boards, and metallized 
glass components in New York City, 
Long Island, and the New England 
States. New manager of the electronic 
components department, Electrical 


Products Div., is Malcolm H. Hunt. 


At the Allis-Chalmers Manufactur- 
ing Co., Milwaukee, Edward J. Kleine 
has been assigned as an application 
engineer to the regulator department 
and Gerald Lesiecki has been named 
as assistant engineer in the com- 
pressor department. Glenn J. Kangas, 
Thomas J. McDonald, Robert K. 
Stiles, and Lloyd E. Vlies have been 
appointed to the nuclear power de- 
partment. 


New general manager of the Johns- 
Manville Industrial Insulations Div., 
New York City, is John Jobe, former 
general sales manager for distributor 
insulation products. He succeeds Don 
L. Hinmon, who has assumed the 
newly created position of senior oper- 
ating vice president to administer 
J-M industrial products divi- 
sions. Jobe has also been elected a vice 
president of Johns-Manville Products 
Corp. At Chicago, E. H. Wells, vice 
president of Johns-Manville Dutch 
Brand Products has been 
named general manager of the J-M 
Dutch Brand Division. T. H. Eaton, 
vice president of Johns-Manville Fiber 
Glass Inc., has been appointed gen- 
eral manager of the Fiber Glass Divi- 
sion, Toledo, Ohio. Norman R. Tice 


has been appointed a textile glass 


three 


Corp., 


products sales representative for 
Sales Corp. in the New York | 
| 


area. || 


N. R. Tice R. W. Inmea 


Richard W. Inman, former ex. 
tive vice president, has been na: 
president of Associated Research ]} 
Chicago manufacturer of high vel 
breakdown testing equipment. 
succeeds the late James F. Inmaa 

Norton Co., Worcester, Mass., mm 
ufacturer of ceramics and other p 
ucts, has named Harold E. Jokr 
the 


plants and appointed Stephen J. 


superintendent of refractc 
Cabe superintendent of “Norb- 
and special products. 

Sam Cravitt has joined Del 
tronics Corp., Mount Vernon, ¥ 
high voltage transformer man 
turer, as a senior research pre 
engineer. For the past 14 years 
has been a research project engii 
in the infrared field for Farrand 
tical Co., New York City. 

At Union Carbide Corp., New ¥ 
City, Howard S. Bunn, former p) 
dent, has been elected to the nel 
created office of vice chairman of! 
board and Birny Mason Jr., for! 
executive vice president, has } 
elected president. Bunn has been * 
UC since 1922 and Mason since 1 
At Cleveland, Fred B. O’Mara 
been named vice president—prox 
tion, National Carbon Co. Div. He} 
heen director of manufacturing. 

Henry S. Winnicki, formerly n 
ager of the Chemicals and Plas 
Div., Food Machinery and Cher 
Corp., New York City, has | 
named vice president of the Chem 
Divisions of FMC. Dr. Emil Ott! 
resigned as vice president for resee 
and development of the Chemical IJ 
sions but will continue as part-t 


msultant for the company and will 
so devote himself to academic activi- 
ss. Sherman K. Reed has been 
amed director of research for the 
hemical Formerly _ re- 
arch and development director for 
e Chemicals and Plastics Div., he 
ill be succeeded in this position by 
7. John A. Garman. Leonard G. 
ussbaum has been appointed pro- 
uction manager for the C&P Div., 
ad will be replaced as resident man- 
ger of the division’s Nitro, W.Va., 
lant by A. G. Draeger. Also, C&P 
larketing and purchasing director 
ert S. Taylor has been named assist- 
nt director for mobilization plan- 
ing, Chemical and Rubber Div., 
usiness and Defense Services Admin- 
tration, U.S. Dept. of Commerce. 

C. Wesley La Blanc, formerly assist- 
nt to the president of Magnavox Co., 
; now assistant to the president of 


jnited Industrial Corp., New York 


Divisions. 


ity. 
At General Electric Co., Laminated 
roducts Dept., Coshocton, Ohio, 


ichard R. Regen has been named 
roduct planner for ““Textolite” indus- 
rial] laminated plastics. He has been 
ith G-E since 1948. At Pittsfield, 
lass. Dr. Donald B. G. Jaquiss, 
ormerly with Dupont, has been ap- 
jointed development chemist in the 
olycarbonate engineering section of 
he Chemical Materials Dept. The 
nsulator Dept., Baltimore, has ap- 
jointed R. E. Bauer district sales 
nanager for the Portland, Oregon dis- 
rict, and D. P. Lacock district sales 
manager for the Pittsburgh area. 
7. M. Boyd has been appointed man- 
iger—engineering of the Insulator 
Jept. to succeed Howard A. Frey, 
low general manager. 


~G. M. Boyd 


W. L. Greyson 


William L. Greyson has been ap- 
Ointed director of research and de- 
elopment, Dilectrix Corp., Farming- 
ale, N.Y., “Teflon” products manu- 


R/M NOVABESTOS TAPE 


for shipboard cable application 


Formulated on a patented as- 
bestos base paper, Novabestos 
high-temperature tapes are es- 
pecially suitable for marine 
cable insulation. Novabestos 
tapes have superior qualities 
of heat, water and corrosion re- 
sistance, excellent dielectric 
strength, good handling 
strength; and cost per unit of 
area is low. 

Novabestos tapes are ideal 
for Class B or Class H insula- 
tion. Available in thicknesses 
from .0025 to .025 in. in var- 


ASBESTOS 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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ious combinations of asbestos 
and glass fibers. 


Style 7503. Especially suitable for use 
as impervious sheath in shipboard 
cables, meeting Military Specification 
MIL-C-915A. An asbestos sheet rein- 
forced with glass yarns for high tensile 
strengths and impregnated with PVA. 
Tape thicknesses of .010 and .015 in. 


Style 7504. For primary insulation of 
cables. PVA-impregnated asbestos with 
high percentage of glass fiber in base 
mix. Thicknesses of .008, .010, .O1S in. 


R/M Novabestos insulating tapes, 
widths of 2 to 3% in., are wound on 
cores of 114, 3, 4 and 6 in. Write for 
complete technical data. 
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tacturer. He had been with Hitemp 
Wires Inc. 

Standard Insulation Co. Kast 
Rutherford, N.J., has appointed Louis 
Chess as manager of its Western Div.. 
Los Angeles. 

Multi-Amp Electronic Corp., Union, 
N J., test 
instruments and power supplies, has 


appointed Ralph J. Dikeman Jr. 


Inc., 


manufacturer of electrical 


marketing manager. He previously 
was a sales engineer for [-T-k Circuit 
Breaker Co. 

Mobay Chemical Co., Pittsburgh, 
has appointed William F. Hering to 
the newly-created position of senior 
estimator and cost control engineer. 
William C. Auld, formerly purchasing 
agent for Columbia National Corp., 
a subsidiary of Columbia-Southern, 
has joined Mobay as manager of en- 
gineering purchasing. 

Dr. Philip Cooperman has been 
named to succeed Dr. Harry J. White 
as director of research and develop- 
ment for Research-Cottrell Inc., Bound 
Brook, N.J., industrial cleaning equip- 
ment manufacturer. He previously had 
served as a consultant to R-C. 

Insulating Fabricators Inc.,_ E. 
Rutherford, N.J., has appointed 
Joseph G. Nemeth vice president and 
promoted William G. Ficken to sales 
manager. Nemeth has been with the 
firm since 1947 and Ficken joined it 
in 1951. 


De 


W. Ficken 


J. Nemeth 


At the McGraw-Edison Company’s 
Elgin, Ill., Henry 


Olson has been named vice president 


Toastmaster Div., 


in charge of development and manu- 
facturing. He had been plant man- 
ager of the company’s Bersted Manu- 
facturing Div., Macon, Mo. 

John C. Fedoruk has been ap- 
pointed technical director of the Gen- 
eral Chemical Div., Allied Chemical 
Corp., New York City, to succeed Dr. 
Howard H. Hurmence, 


cently named assistant 


who was re- 
director of 
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research and development for the 
corporation. With the division 19 
years, Fedoruk has been assistant 
technical director for the past 6. 

Richard Cook has joined the engi- 
neering staff of Technology Instru- 
ment Corp. of California as an elec- 
tronic component engineer. He will 
direct the company’s expansion into 
lumped constant delay lines. 


R. Cook 


K. Eklund 
Dr. Karl Eklund has been ap- 


pointed director in charge of research 
and applied ion physics, Radiation 
Westbury, L.I., N.Y. 
Eklund formerly was at the Pegram 
Nuclear Physics Lab., Columbia Uni- 


versity. 


Dynamics Inc., 


Dr. Harry K. Ihrig, vice president 
in charge of research for Allis-Chal- 
mers Mfg. Co., died recently. He had 
been with Allis-Chalmers for 10 years 
and most recently headed a group of 
scientists responsible for the develop- 
ment of a fuel cell capable of power- 
ing an experimental tractor. At the 
York, Pa. works of Allis-Chalmers, 
Dale F. Eyster, 
1947 
named project manager, nuclear prod- 
ucts, while Richard K. Gregory, with 


with the firm since 


as a sales engineer, has been 


the company since 1957 as a staff 


assistant to the works manager, has 
been named _ assistant project man- 
ager, nuclear products. The Allis- 


Chalmers Industries Group has ap- 
pointed Marvin A. Bail assistant en- 
gineer, motor and generator depart- 
ment, Donald Powichroski applica- 
tion engineer, switchgear department, 
and Marquis B. Robinson, engineer- 
ing scientist in applied research—all 
three recently completed a training 
course for graduate engineers. 


lami- 
nated plastics manufacturer, has as- 
signed H. B. Beswick, former district 
sales manager in Seattle, to head its 
newly established sales office in Hono- 


lulu, Hawaii. John C. Van Doren, for- 


Formica Corp., Cincinnati 


| 


merly a sales representative in | 
district, will succe 


‘ 


Los Angeles 
Beswick. | 

Charles A. Wyman, formerly a v, 
president, has been elected chairm 
of the board of The Pantasote C 
Passaic, N.J., manufacturer of vin 
film and polyvinyl chloride res 
Ralph M. Wyman has been elect 
a director. Newly elected president 
Henry W. Wyman, former vice pre 
dent, and Harry A. Russell has be 
promoted to executive vice presidé 
from vice president. 

New general manager of the M 
tary Products Div., Tempo Inst} 
ment Inc., Hicksville, L.I., N.Y. | 
George J. Sbordone, who join 
Tempo in 1958. 


CUS ee D. Reynolia 
Donald P. Reynolds recently join 


Technology Instrument Corp. of Ce} 
fornia, as a physicist. 

Appointments at  Allis-Chalme# 
Industrial Equipment Div., 
that of G. A. Saar as general manag4 
mechanical departments, and of W.. 
Terry Jr. as general manager, eid 


: 
inchal 


trical departments. Saar is now 

sponsible for operations of the pre 
essing machinery, compressor, a4 
West Allis pump departments. Ter 
will direct operations of the Norwo 
(Ohio) Works and the rectifier s 
tion at the West Allis Works. 
control department has appoint 
Donald E. King supervisory engine: 
special control, engineering grou 
William L. Ringland (left in phot 


chief engineer of the motor and gs 
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Come to the 


1960 


isulation Conference 

on New Methods, 
Materials for 

Equipment Design 


hird annual 
ATIONAL 


ONFERENCE ON 
HE APPLICATION 
IF ELECTRICAL 
NSULATION 


Once a year the National Conference on the Application of Electrical 
Insulation tells you, and shows you, what is going on in the whole field 
of electrical insulation. It brings you up to the minute on current and 
advanced phases of the art . . . spreads out for you a dynamic display 
not only of products but of techniques, technology and trends which 
it would be difficult to get in any other way—even if you had the time. 

This is what the annual Insulation Conference was organized to do. 
Many tell us that their attendance and participation in past conferences 
have led them to decisions that are bringing them more sales, bigger 
profits, today! 

So set down the dates and the place. Then mail the coupon below 
for complete information on the conference schedule, registration, fees, 
and the technical sessions and displays—also how to plan for an exhibit 
if your company is interested. 


National Conference on the Application of Electrical 
Insulation, 155 East 44th Street, New York 17, N. Y. 


Please send all information about the 3rd annual 
National Conference on the Application of Electrical 


Insulation. 


NAME 


COMPANY 


STREET_ 


CITY ZONE STATE 


Please include details on becoming an exhibitor. 


erator department, recently was pre- 
sented the company’s first Scientific 
and Engineering Award and $5,000 
by president Robert S. Stevenson 
(center) for his invention of a new 
way of transposing conductors in 
large generators. Other person in 
photo is Dr. Harry K. Ihrig, vice 
president, Research Div., and chair- 
man, Senior Engineering Committee. 

Curtiss S. McCune has been named 
division purchasing agent for Hercu- 
les Powder Company’s Purchasing 
Dept., with responsibility for purchase 
of essential materials. 

Sylvania Electric Products Inc., a 
subsidiary of General Telephone & 
Electronics Corp., New York City, 
has elected Arthur L. B. Richardson a 
senior vice president. At Seneca Falls, 
N.Y., Henry K. Kindig has been ap- 
pointed general manufacturing man- 
ager for the picture tube operations 
of Sylvania Electronic Tubes Div. He 
has been replaced as manager of the 
television picture tube plant at Ot- 
tawa, Ohio, by Charles H. Miller. At 
Needham, Mass., Hunter C. Harris 
has been named technical manager of 
the Systems Engineering and Manage- 
ment Operation of Sylvania Electronic 
Systems Div. And Joseph D. Schantz 
has been appointed director of engi- 
neering at the Waltham (Mass.) 
Laboratories. 

Now filling newly created positions 
at Consolidated Systems Corp., Mon- 
rovia, Cal., an associate company of 
Allis-Chalmers Mfg. Co., Bell & 
Howell, and Consolidated Electrody- 
namics, are Bliss M. Bushman (direc- 
tor of systems engineering) and John 
D. Gum and James T. Sharpsteen 
(assistant directors of systems engi- 
neering). 

Irvin P. Seegman has been elected 
vice president of Products Research 
Co., Burbank, Cal., manufacturer of 
coating and potting compounds. Seeg- 
man, who joined the firm in 1950, 
will continue as technical director. 

Herbert Weil has been named gen- 
eral manager of the sales office and 
warehouse recently opened in New 
Haven, Conn., by Commercial Plastics 
& Supply Corp., New York City. 

The Dayco Corp., formerly The 
Dayton Rubber Co., has named Carl 
A. Fuller assistant director of pur- 
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chases to succeed C. A. Griep who 
retired after more than 28 years with 
the company. 

John R. Wheeler has retired as 
active manager of Standard Machin- 
ery Co., plastics and rubber process- 
ing equipment manufacturing divi- 
sion of Franklin Research and Devel- 
opment Corp. Philip C. Greene has 
assumed his duties as manager of the 


Grand Rapids, Mich., division. 


P. Greene | L. Lindstrom 


Leonard J. Lindstrom, with the 
company since 1940, has been ap- 
pointed manager of engineering and 
research, Despatch Oven Co., Minne- 
apolis, Minn. 

The Sun Chemical Corp., New 
York City, has appointed T. A. Langs- 
troth technical director of the Chemi- 
cals Group, including Facile and Elec- 
tro-Technical Products. 

A new project engineer at CRS 
Industries Inc., Philadelphia, is 
George Maleno Jr., formerly chief of 
the engineering department, Bryant 
Air Conditioning Corp. 

D. W. Frasier Jr., formerly with 
Standard Asbestos Mfg. & Insulating 
Co., has been appointed merchandis- 
ing manager of electrical insulating 
products, asbestos paper, and mill- 
board, at Keasbey & Mattison Co., 
Ambler, Pa. John R. Wilson has been 
named plant engineer there, and Emil 
F. Krynick has been picked to fill the 
newly created position of operations 
research analyst. 

Gorham Manufacturing Co., Provi- 
dence, R.I., has appointed Kenneth 
Duncan, previously with Raytheon 
Manufacturing Co., staff scientist of 
its electronics laboratory. 

Professor Robert L. Sproull, solid 
state physicist at Cornell University, 
has been appointed director of a Gov- 
ernment-sponsored program for the 
expansion of basic research in the sci- 
ence of materials which provides a 
$6,100,000 grant during the next 


four years. 

Tom L. Mohr, formerly a materials! 
buyer for Western Electric Co., has) 
joined Taylor Fibre Co., Norristown) 
Pa., producer of laminated plastics: 
and vulcanized fibre, as a sales engi 


neer in New York. 


T. Mohr R. Weesner 

Robert J. Weesner, who has 2: 
years of rotating machinery sales and 
engineering experience, has bee 
named vice president, sales and engi+ 
neering, The Imperial Electric Ce. 
Akron, Ohio. H. T. Bewlay, who has: 
been with Imperial since 1923 anid 
who has been in charge of engineer- 
ing, will continue as a vice president 
and engineering consultant. 

The Narda Microwave Corp. 
Mineola, N.Y., has appointed Leonardi 
I. Kent director of engineering and 
promoted Donald R. Robertson ta 
works manager. 


IRE Rise : 
Ralph A. Russi Jr. has been elected] 


vice president in charge of researc 
and engineering and will also serve as} 
a director, Tang Ine... 
Waltham, Mass., manufacturer ob 
semiconductor materials. 

New chief engineers at the Elec: 
trical Products Div., The Electricé 
Autolite Co., Toledo, Ohio, are Robert 
W. MacKay (generators) and Roger 
DeYoung (alternators) . 

Dr. K. E. Shuler, an authority in 
the fields of chemical kinetics, statis- 
tical mechanics, energy transfer, andi 
molecular spectroscopy, has been ap, 
pointed consultant to the director of! 
the National Bureau of Standardss 


L. Kent 


Industries 


Higher cut-through 
temperatures with 
new Formvar/based 
enamel 


A new FORMVAR based magnet wire enamel has 
been developed specifically for hermetic as well as 
general purpose service. The new insulation offers 
excellent cut-thru resistance...up to 300°C... 
your assurance of faultless performance during 
periods of high overload. Also, it offers outstanding 
resistance to Refrigerant-22. Plus the same service- 
proven balance of properties of standard FORMVAR- 
with-phenolic enamels. 


Consider this unequalled combination of key 
properties: 


Refrigerant-22 extractible content below 144%;ex- 
cellent blister resistance before and after prebake- 


Excellent moisture resistance as determined by 
the boiling water. test. 


Wet dielectric strength greater than 2000 volts 
per mil after 24 hour submersion in distilled 
water. 


Electrical resistance retained at elevated tem- 
peratures. 


Thermal life of 60,000 to 100,000 hours at 130°C 
when overcoated with suitable varnishes. 


This new enamel has been well proved in the field. 
The enamel or coated wire is available from your 
regular supplier under the FORMETIC or other trade- 
mark. Consult him for more details on how this 
new insulation will pay you real dividends in 
trouble-free performance. 


SALES OFFICES: ATLANTA CHICAGO LOS ANGELES NEW YORK 
CLEVELAND SAN FRANCISCO GREENSBORO ST. LOUIS 


IN ENGLAND & EUROPE: SHAWINIGAN LTD., MARLOW HOUSE 
LLOYD’S AVENUE, LONDON, E. C. 3 


‘SHAWINIGAN ) 


RESINS 
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The heart of the relay 
was a little coil, 
Day and night 
it continued to toil, 
Then carbon from 
the solder joints, 
Landed on the 
contact points. 
Scientific determination 
Proved failure 
from contamination. 
To remedy this reaction 
Call Tur-Bo Jet 
for satisfaction. 
As the sun provides 
energy for the flower, 
Tur-Bo Jet offers 
its TURBOPOWER* 
For relays, solenoids 
or contactors, 
And the nuclear field 
of atomic reactors. 
TURBOPOWER means 
more ampere turns, 
This is a lesson 
an engineer learns. 
Circle the number if 
you want to learn more, 
And you will receive 
a company brochure. 


-OTTO BLOOM 


SS SS SS eS 


_ TURBOPOWER*=>NI__ 


| * patents applied tO ee 


TUR-BO JET PRODUCTS CO., INC. 
424 SOUTH SAN GABRIEL BLVD. 
SAN GABRIEL, CALIFORNIA 
TELEPHONE: CU 3-5191 
WIRE FAX 
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Insulation Forum 


This regular monthly feature is 
built around a timely question con- 
cerning the electrical insulation field. 
Your suggestions for future questions 
and participation are invited. This 
month’s question is: 


What quality control measures, test 
or performance certifications, etc., if 
any, do you think should be required 
of suppliers to make sure insulation 
materials and insulated components 
meet customer specifications ? 


Rober? H. Rahiser 


Quality Control Specialist, Magnetics 
Inc., Butler, Pa. 

“In looking over the overall prob- 
lem of how to specify adequate quality 
control measurements to insure suf- 
ficient and acceptable insulation prop- 
erties, many things must be taken into 
consideration. Most of the general re- 
quirements have been covered by 
such specifications as MIL T-27A, 
ASTM D-257-58, and other general 
specifications. However, these do not 
cover all applications and environ- 
mental conditions. 

“In looking at this general prob- 
lem, there appears to be three cate- 
gories that must be defined in addi- 
tion to the insulation requirements. 
These three categories fall under test 
conditions, sampling procedures, and 
assurance. 

“An example would be the insula- 
tion of a component part such as an 
encapsulated core used in filter work. 
These component parts are encapsu- 
lated to allow winding to be applied 
directly to the component without ad- 
ditional insulation such as taping. 
However, under what conditions must 
this insulation meet the minimum 
voltage breakdown specification to 
fulfill this function? Some of these 
conditions are relative humidity, am- 
bient temperature, environmental at- 
mosphere, the process used in mount- 
ing external spacers and mounting 
brackets, and after-winding condi- 
tions such as potting and coating. At 
present there are no known general 
specifications to cover such questions 


or others that will arise in the futur} 
in this age of space technology. 

“Secondly, if these items are speci 
fied, how do you control or correlat) 
such results to assure a reliable prod 
uct? Will sampling by attributes a) 
outlined by MIL 105A be sufficien 
or should a method of sampling by 
variables be used? Should correlation 
be carried out and if so, how often’ 
Should the method of testing be de 
structive or non-destructive? Should 


—S 


it be on a go no-go basis or on 
minimum value? And last but ne 
least, what guarantee or assurance 
can be given to assure that the specif 
cations have been met and that ti 
product is reliable? 

“In looking at these three genera 

categories, it appears that the follo 
ing must be specified, either as . 
general specification or by specifi’ 
instruction. 
1. Test conditions—The test condi 
tions, including method of testing 
must be defined so that the purchase 
and vendor are testing under similay 
conditions. 
2. Sampling—The method of test as 
to whether destructive or non-destruc 
tive must be defined. Based on th: 
method, sampling plans can be de 
termined and acceptance levels eg 
tablished so that an acceptable prod 
uct is manufactured by the vendod 
and received by the purchaser. 
3. Assurance—Material certificatio 
may be required, but many are mea 
ingless unless the methods are similas 
and correlations have been made be 
tween purchaser and vendor. There 
fore, to assure that the insulation re 
quirements are met, correlations mus 
be made and checked periodically. 

“The three categories are ver 
broad, but if well defined can assur 
an acceptable and reliable product. 


Pryor McGinnis, Jr. 


Standards Engineer, Melpar Inc: 
Falls Church, Va. 

“To make sure insulation materiah 
and insulated components meet cus 
tomer specifications, suppliers shoul! 
include with each order a certificat 


of compliance to existing military 
or ASTM specifications where ap- 
plicable. When no applicable speci- 
fications exist, a warranty could be 
included with each order indicating 
the characteristics controlled during 
manufacturing and the quality level 
maintained. 

“Customers that require certain 
characteristics of materials or com- 
ponents that are not normally con- 
trolled during manufacturing should 
include these characteristics in a 
specification control drawing. It is 
the supplier’s responsibility to ensure 
that the materials or components meet 
the requirements of the drawing.” 


ee. 


Materials Engineer, Lear Inc., Grand 
Rapids, Mich. 


“In this age of high reliability elec- 


D. Thompson 


tronic devices a potential customer 
must be assured that the insulation 
materials and insulated components 
he uses will meet his particular speci- 
fication requirements. 

This assurance can only be given 
if the supplier has established ade- 
quate quality control measures dur- 
ing manufacture and followed with a 
meaningful test program before re- 
lease of the product. There have been 
examples of suppliers considering it 
more economical to ship their product 
without the expense of testing and 
then simply replacing the defective 
material when trouble occurs. This is 
certainly false economy for both par- 
ties involved. 

“The supplier should have a com- 
plete understanding of the customer’s 
requirements in order that his test 
program be meaningful. This could 
be helped greatly if customers would 
furnish their suppliers with the latest 
issue of the specifications with each 
order. 

“Customer’s specifications must al- 
so be realistic, giving consideration 
when they are written to the manu- 


facturing problems with which the 
supplier is faced. It is often good 
policy to consult with the suppliers 
when a new specification is being 
written. Specification requirements 
should be limited to those factors 
which actually have some bearing on 
the intended function of the material 
or component. 

“In all cases the supplier should 
certify that he understands the speci- 
fication and has met all its require- 
ments.” 


ISOESTERENE, the new 
insulating material 
with unbelievable di- 
electric properties, is 
sold by only one sales- 


man, Chester Haskfor- 
theorder. Meet him at 
the Insulation Confer- 
ence Marketing meet- 
ing in Chicago, Dec. 8. 


Construction is Best... 


Hudson makes all three in bare and plated constructions. Each is best suited for 
particular applications and insulating materials. For many years, the industry 


“standards” were bunch and concentric strandings. But with Hudson's marketing of 
unilay, there has been a strong swing to this versatile construction. 


. » » for your Application 


BUNCH constructions are generally used for flexible cords and fixture wires com- 
plying with UL standards, ASTM, and all military specs where permitted. 


UNILAY constructions should be utilized where concentricity is a major requirement, 
or for economic reasons to get more for your insulating dollar. Since unilay con- 
structions are preformed and twisted in the same direction, they are uniform and 
smaller in 0.D. than bunched or concentric constructions. Unilay constructions are 
suited for all bunched applications, and are being substituted for concentrics in many 
applications with comparable performance at considerably lower conductor cost. 


CONCENTRIC Where concentric strand conductors are required by customer or 
military spec, Hudson's concentric wires will meet the most exacting requirements, 


For additional information on stranded and single-end conductors — bare and plated — write to: 


HEX UDSON WIRE / COMPANY 


OSSINING DIVISION, OSSINING, NEW YORK TELEPHONE: WILSON 1-8500 
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Association News 


Webster Elected President of 
National Electrical Week 


Harold A. Webster, president, T. 
Frederick Jackson Inc., has been 
elected chairman of the 1961 National 
Electrical Week Observance. Webster, 
who is also president of the National 
Electrical Contractors Assn., has 
served as treasurer of the National 
Electrical Week Committee since its 
formation in 1956. In his new post he 
succeeds N. J. MacDonald, president 
of both the Thomas & Betts Co. Inc. 
and the National Electrical Manufac- 
turers Assn. 


Hartig Reecives First IRE 
Annual Achievement Award 


Dr. E. O. Hartig, assistant manager 
of the aerophysics department at 
Goodyear Aircraft Corp., Litchfield 
Park, Ariz., will receive the first an- 
nual achievement award of the Phoe- 
nix Section of the Institute of Radio 
Engineers. Dr. Hartig was selected for 
his “contributions to the development 
of advanced radar systems and out- 
standing leadership in research.” 


Van Alstyne Named Chairman 
Of 1961 NISA Convention 


John S. Van Alstyne, co-owner and 
manager, Van Alstyne & Sons Elec- 
tric, has been named general chair- 
man of the 28th annual convention 


of the Electrical Apparatus Service 
Association, Inc. (This will be the 
new name of the National Industrial 
Service Association after April 1, 


1961.) The convention will be held 


in San Francisco June 11-14, at the 
Jack Tar Hotel. More than 1,000 are 
expected to attend. 


New Award to Be Presented at 
Electronics Conference, Oct. 10-12 


The National Electronics Confer- 
ence will present a new $500 award 
during its 16th Annual Conference 
and Exhibition at the Hotel Sherman 
in Chicago on October 10-12. 

The new award will be given to 
the author of the best synoptic or tu- 
torial paper presented during the 
previous year’s conference. The au- 
thor’s selection, organization, and 
evaluation of material, plus scholastic 
level and clarity of presentation, are 
criteria for the new award. 

The NEC will also present a $500 
award for the best original paper 
presented during the previous con- 
ference, as it has done for many years 
past. Criteria for this award are orig- 
inality, importance of contribution, 
clarity of presentation, and scholastic 
level. 

Hard-bound editions of the 1960 
proceedings containing the 100 pa- 
pers which will be presented during 
the meeting will be available during 
registration. Price per copy is $5 at 
the registration desk, $6 for mail or- 
ders. Subjects include all phases of 
data gathering and transmission, com- 
puters, circuit and control theory, 
parametric devices, microelectronics, 
plasma physics, and engineering man- 
agement, plus a special joint NEC- 
AIEE symposium on logic and switch- 
ing circuits. 


ASTM Committee D-27 Meets Nov. 1-4 


The fall meeting of Committee D-27 
on electrical insulating liquids and 
gases of the American Society for 
Testing Materials will be held Novem- 
ber 1-4 at the Williamsburg Motor 
House, Williamsburg, Va. 


Wire Association Meets 
November 14-17 in Chicago 


The annual convention of the Wire 
Association will be held November 
14-17 in the La Salle Hotel, Chicago. 


MIL-i-221294 _ 
AMS-3653 B* 


American ENKA Corporati 
_ SUDBURY ROAD, CONCORD, MASS. 
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NEW DEVELOPMENT IN CLASS B INSULATION 


\ 
\ 
\ 


Mat (feexy ON 
Combinations 


Dacron* 
Mylar* 


New Milamat Com ésites Outperform Other 
Class B Materials And Reduce Insulation Costs 


- TESTED — by U. S. Naval" Research ond Industry 
‘ Laboratories ; 
x PPROVED — by Bureau’ of Ships, U. S. Navy 
\ 


/ ADOPTED — by Jedding motor and transformer 


A 
a : 
_-thanufacturers 


# 


Vitever insulation 
Phase insulation 

Slot insulation 

Coil spacer insulation 


Other applications where varnished 
glass cloth is normally used. 


These new Class B combinations and construc- 
tions were developed by Milam to fulfill a 
functional and economic need long required 
by the electrical industry. DA—70 and DM— 
100 have excellent heat aging or thermal 
stability, good chemical resistance and high 
physical strength. They are extremely insensi- 
tive to moisture, which reduces leakage sub- 
stantially. Dielectric strength is high, depend- 
ing upon total thickness of the combination. 
Thicknesses range from .005” to .020”. 


Write for complete descriptive data. 


MILAM ELECTRIC MFG. CO. 


1100 ELMWOOD AVENUE + PROVIDENCE 7, R. I. 
A SUBSIDIARY ee THOMPSON RAMO WOOLDRIDGE INC. 


M EM H 0 ate For. 


The Electrical Industry 


Rag Paper — Mylar, 2 and 3 ply ® Kraft Paper — Mylar, 2 and 3 ply 
Rag or Kraft— Acetate combinations ® Quinterra— Mylar, 2 and 3 ply 
Quinterra or Quinorgo — Glass Cloth, 2 and 3 ply ® Silicone Quinterra — Glass Cloth, 
2 and 3 ply ® Friction Coated Mylar, 1 or 2 sides © Rag Paper — Varnished Cambric or 
Varnished Glass ® Fish Paper — Mylar ® Creped Kraft — Mylar ® Aluminum or Copper 
Foil — Mylar ® Mylar Capacitor Caps ® “B” Stage Epoxy Coated Materials ® Wide 
Range of Specialties 


*Dacron—Du Pont's trademark for its polyester fiber. *Mylar—Du Pont's trademark for its polyester film. 
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An extensive electric wire and cable 
program is being prepared. 


In addition to a tour of Western: 


Electric’s Hawthorne Works, it is ex-_ 
pected that papers will be presented 

on the following topics: Fluidized | 
Bed Process for Insulating Wire; | 
Properties and Processing of Ethylene 

Copolymers for Wire and Cable; 

Manufacture of Tinsel Conductor and > 
Cords for Telephone Use; Aluminum > 
Cable Sheathing by Direct Extrusion; 

New Developments in Wire Coating 

Materials; Continuous Casting Proc- | 
ess for Aluminum Rod; Color Appli- 

cations in the Wire and Cable Indus- 
try; Wire and Cable Materials and 
Extrusion; and Effects of Water 
Borne Impurities on the Insulating 

Resistance of PVC Insulation Mate- ° 
rials. 


ISO Plastics Committee to Meet 
In Prague, October 17-22 


Nine working groups of technical 
committee 61 on plastics of the Inter- 
national Organization for Standardi- 
zation will meet in Prague, Czecho- 
slovakia, October 17-22. Their work | 
will deal with the following: nomen- 
clature and definitions; mechanica! 
strength properties; standard labora- 
tory atmosphere and _ conditioning 
procedures; thermal properties; phys-- 
ical-chemical properties; aging, chem- 
ical, and environmental resistance; 
preparation of test specimens; electri-. 
cal properties; and _ specifications. 
Twelve American delegates from in- | 
dustry, government, and education 
are expected to attend the meeting. , 
The United States holds the Secre-. 
tariat of TC/61, in which 21 member ' 
nations of the ISO are participating. | 


EIA Radio Fall Meeting 


The 1960 Radio Fall Meeting, 
sponsored by the Electronic Indus- 
tries Association and the Institute: 
of Radio Engineers, will be held at the: 
Hotel Syracuse, Syracuse, N. Y., on: 
October 31 to November 2. As usual, , 
it will be devoted entirely to the: 
“home entertainment” aspects of the: 
electronic industry rather than indus-. 
trial and military electronics. 

Advance registration material may’ 
be obtained from the EIA Engineer- : 
ing Office, Room 2260, 11 West 42! 
St New York 36. 


for complete compatibility with new 
POLY-THERMALEZE-TYPE MAGNET WIRES - 


Check these characteristics 


Excellent Heat Life High Bond Strength Good Electric Strength 
Moisture, Chemical and Oil Resistance Complete Dip Tank Stability 

> Contains No Injurious Solvents Provides Smooth, Uniform Build 
For Class A, B or F Applications = 


HELICAL COIL BONDING TEST 4 coe : : 
srt econ sieamtalg You can obtain maximum performance with POLY- 
() AWG 12h POLY THERMALEE THERMALEZE* and similar new multipurpose polyester 
magnet wires** with Schenectady’s ISONEL® 31 Poly- 


ester Varnish. 


Extensive tests in our Electrical Testing & Development 
Laboratory have demonstrated this versatile varnish is com- 
pletely compatible with POLY-THERMALEZE-type wire 
enamels. 


BONDING STRENGTH — POUNDS 


To illustrate, note the results of heat life and bonding 
strength tests shown in the graphs. Check list of ISONEL 
20 40 60 80 100 120 140 160 180 3] characteristics too. 


TEST TEMPERATURE °C. 


THERMAL CAPABILITY — AIEE “57 PROCEDURE _ Then contact us or your Schenectady technical repre- 
eS sentative for a full discussion. We'll be pleased to work 


18H POLY-THERMALEZE 
100,000 . 8 : : 3 : 
pen ia as ee mama with you. Address your inquiries to Schenectady Varnish 
_ Company, Inc., Section E-40, Schenectady 1, N. Y. 


EQUIVALENT LIFE LINE 


20,000 }— } 
ne Aas | -_-* Trade mark. Phelps Dodge Copper Products Corp. 


10,000 
oe eee TN ; | ** Such as Poly-Thermalex by Essex Wire Corp., Anatherm D by Anaconda Wire 
\ \\e |  & Cable Company, Isopol by Westinghouse Electric Corp., Poly-Beldtherm by 


| | 
NO FAILURES AT 2200 HRS. 
Age URES AT 2200 HRS. =) 


i 
UFE HRS. UNVARNISHED lq § 


. VARS a Belden Manufacturing Co., Poly-F by John A. Roebling Sons Division 


Nan 


Insulating Varnishes and Wire Enamels — Since 1906 


eee 
A 
& 


VARNISH COMPANY, INC. 


ae SCHENECTADY 1, NEW YORK 
Other plants in: Canada France ¢ Mexico 
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General Electric 


RIV 


Cures at room temperature, 


useful from —70°F to +600°F 


General Electric RTV silicone rubber 
compounds provide the dielectric prop- 
erties of silicone insulation in a form 
well suited for potting, encapsulating, 
sealing and impregnating. Available in 
a wide range of viscosities from 120 to 
15,000 poises, they do not shrink or form 
voids. RTYV resists temperature extremes, 
moisture, ozone, weathering, aging and 
aircraft fuels. Applications include: 


Potting and Encapsulating 


RTV is used to pot whole electronic as- 
semblies, while RTV encapsulation pro- 
tects components from moisture, ozone, 
physical shock and high-altitude arc- 
over and corona. Also used as a con- 
formal coating on printed circuits. 


Transformer Impregnation 


Impregnation with RTV assures top per- 
formance for aircraft transformers up 
to 250°C. Other materials failed due to 
poor high-temperature resistance or fail- 
ure to penetrate tightly wound coils. 


Cable Connection Potting 


Connectors and junctions of high- 
temperature cable, such as missile wir- 
ing harnesses or industrial power and 
control cables in severe environment, 
are potted with RTV because of its abil- 
ity to stand for long periods and then 
perform reliably when needed. 


Longer Life for Motors 


Electric motors last longer when stator 
windings are encapsulated with RTV. 
RTV’s outstanding moisture resistance 
enables dripproof motors to meet certain 
applications which formerly required 
totally enclosed units. 

*Room Temperature Vulcanizing. 


For more information and a free test 
sample, write (briefly describing your 
application) to General Electric Com- 
pany, Silicone Products Department, 


Section M1030, Waterford, New York. 


GENERAL €@ ELECTRIC 
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LIQUID SILICONE RUBBER © 


Close Tolerance 
Plastic Part 


The problem of tolerance build-up 
in punched laminated, plastic parts— 
the compounding of individual toler- 
ances on several punched holes or cut- 
outs over the length of the piece—is 
not the bugaboo that many designers 
believe, according to Taylor Fibre 
Co., Norristown, Pa. 

As an example of how careful die 
work and good working knowledge of 
the material make it possible to mini- 
mize tolerance build-up, the firm cites 
a part made by James Cunningham, 
Son & Co. Inc., Rochester, N.Y., a 
manufacturer of intricate crossbar 
switches. These switches are three- 
dimensional relays, with 
from 30 to 1200 switching contacts, 
which bring intelligence from as many 


multiple 


as 600 sources to one or more readout 
or signal points. 

An important part of this switch is 
an insulated pusher bar made of grade 
XXXP laminated plastic. Total toler- 
ance build-up of six punched-out sec- 
tions in the bar must be held to less 
than .002-inch. 

Previous materials used by Cun- 
ningham to fabricate the pusher bar 
proved difficult to hold to the close 
tolerances required. The success of the 
XXXP laminate is evidenced by two 


things, according to Cunningham: 
1) Marked reduction in supplier re- 


jects—100 percent inspection has in- 
dicated that the dimensional stability 
of laminated plastic exceeds that of 
some former materials by more than 
50 percent. 2) 20 percent production 
gain—With far fewer off-tolerance 
pusher arms, assembly is speeded and 
adjustment time in “fine-tuning” sub- 
assemblies is reduced. 


| 

Pusher arms are only 2.955 inch! 
long and .031-inch thick. The piec 
must be held flat within +.005 ine 
-and meet decimal tolerances of +.00. 
with total build-up not exceedir 
++,002. Parts are hot punched. Car, 
ful die design and a thorough know 
edge of the thermal and other prope 
ties of the material, plus experien) 
in fabricating close-tolerance won 
allow Taylor to meet the specific 


tions. | 


Polyethylene 
Packages 
Transformers 


Electrical products of dissimil/ 
sizes, ranging from large transformes 
to minute electronic components, a 
being packaged in polyethylene fiir 
Canton Containers Inc., extruders ar 
fabricators of polyethylene film, r 
cently designed and fabricated a poh 


ethylene cover for a transformer ma : 
ufacturer, eliminating a shipping ar 
storage problem. The transformer 
shipped and stored in wooden palle- 
are packaged in polyethylene, lockin 
out moisture, dust, and dirt. Such a: 
solute product protection provides th 
manufacturer with more wareho 
area, since the transformers can | 
stored outside the warehouse. 


Diallyl Isophthalate 
For Potentiometer 


Rigid specifications for high-ter 
peratures in Spectrol Electronics Cor} 
500 series precision potentiometers r 
portedly were achieved by moldii 


the casing of a material based on Food 
Machinery and Chemical Corp.’s di- 
allyl isophthalate resins “Dapon M.” 
In this instance, the Dapon M com- 
pound has an Operating temperature 
of 500°I—some 50° to 100° higher 
than normal diallyl phthalate. 

The model 500 is a 10-turn preci- 
sion “pot” only %-inch in diameter 
and is available in resistances ranging 
from 25 to 250,000 ohms with a stand- 
ard linearity tolerance of +0.25%. 
Its Dapon M case is claimed to pro- 
vide rugged protection with excellent 
electrical properties, even under high 
humidity conditions. 


Printed Circuit Keys 
Automate Processes 


Now successfully in operation for 
an electrical appliance manufacturer, 
a new system for automated mullti- 
process cycle selection and variation 
is directed and controlled by printed 
circuit key-card dispatching. Innu- 
merable process variations reportedly 
can be automatically cycled in a single 
“Abbey-Matic” system (Abbey Proc- 
ess Automation Inc., Long Island, 
N.Y.) without manual assists. 


The new printed circuit dispatch 
keys function as carrier guides and 
controls, 
electrical circuit combinations to di- 
rect and activate movements of the 
earriers throughout the system. The 
key consists of two main components: 
a small, flat, rectangular base plate 
of sheet steel, and a printed circuit 
board of the same dimensions with 
flexible stainless steel contact-prongs 


utilizing various printed 


at one end. 

Keys are inserted on carriers at 
the loading point. As the carriers ar- 
rive at stations, the key-prongs make 
sontact with matching contact-rings 
n the station receiver units. Course 
f action at each station is determined 
ind initiated at that point. Keys can 
ve identified by urocess name, num- 
er, or color. 


extruded vinyl tubing 


Arere... try it! This is MARKEL HIGH TEMPERATURE TUBING, 
extruded of non-migratory polymeric-plasticized resins—a product 
from the Line of Excellence—Markel-made to meet these tough 
specifications for insulating (or mechanical and chemical) tubing: 


@ non-flammable; U/L-approved for applications up to 105°C @ dielectric strength, 
more than 700 v/mil @ tensile strength, 2700 psi @ low temperature flexibility, 
to —30°C e oil resistance, flexible indefinitely when immersed @ crystal-clear in all 
sizes, #24 to 11/2” @ colors, up to 10 standard in many sizes. 


Try it; you’ll stay with it. What do you need—Markel sample file? 
—prices? —test lengths? Call, write, or wire; you'll get action. 


L. FRANK WY VV -2.¢ 9 & SONS 


(EFS 
Ma | 
ve SIOURCE for EXCELLENCE in 
Insulating Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSYLVANIA 
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HIGH 
HEAT 
INSULATION 


Scorching 
temperatures 
are no problem 
for electrical 
and electronic ceramics 
made by The 
Electrical Refractories Co. 
Ceramics can be made 
to meet your toughest 
electrical, physical, 
and thermal requirements. 
Standard and special 


Tubing, hangers, guides, 
simple or complex 
shapes and 


Ask for 
Free 
Descriptive 
Folder 


THE 
ELECTRICAL 
REFRACTORIES CO. 


East Palestine, Ohio 
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GHS MEGPOTS* for 
Non-Destructive Testing 


*TM. GHS CORP. 


© sg atts 


a pe 


__MEGPOT MEGOHM-METER AND 
HIGH POTENTIAL TEST SET 


_ Non-destructive testing assured through quick act- 
ing relay, cuts current from tested components in 
milliseconds, Provides for continuously variable 
leakage test, with settings from 20 microamperes 
to 3 milliamperes. Reduces costs substantially for 
testing transformers, relays, oc and com- 
plete assemblies. Rugged, portabl 
Voltage Ranges: Variable ranges to 0-5000V avail. 
Megohm-Meter Ranges: Up to 4 million megohms 
at 100 or 200¥ DC, up to 10 million megohms 
at 500V DC. 
Size: 1614” wide x 1014” high x 1214” deep. 
Weight: 26 Ibs. BULLETIN No, 158 


-MEGPOT HIGH POTENTIAL TEST SET 


Lightweight portable for non-destructive testing. 
Full scale output with 0.0025 mfd load capacitance.’ 
weaee Ranges: Variable ranges to 0-5000V avail. 

Size: 1114” wide x 814% high x 914” deep. 

_ Weight: 12 lbs. _ BULLETIN No. 570 


Write or call today for literature. 
GENERAL HERMETIC SEALING core. 
~~ 99 E. HAWTHORNE AVE. 


VALLEY STREAM, L.I., 
VAlley Stream 5-6363 
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New Products 


For further information on these 
products print the item number on the 
Reader Service Inquiry Card on the 
back cover. Fill out and mail the card 
—no postage is required. Insulation 
will immediately forward your tn- 
quiry to the manufacturers concerned 
so that they can send you more in- 
formation promptly. 


Laminated Fiber Glass Machined to 
Close Tolerances by New Process 


Specialized laminated products or 
components for  electrical/electronic 
uses are produced by a new method 
epoxy, 
polyester, and polystyrene. The new 


of machining silicone glass, 


process utilizes specially designed 
routers and indexing fixtures. Closer 
tolerances and greater uniformity re- 
portedly can be maintained by the 
semi-automatic process which is ex- 
pected to provide lower unit costs. The 


coil form for the RF antenna coupler 


shown in the accompanying photo- 
graph is typical of the items which 
can be manufactured. Special Prod- 
ucts Div., National Connector Corp., 
311 Fifth Ave. North, Minneapolis 1, 
Minn. 
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Rigid Urethane Foams 


New “CoRezyn” PEF-2000 


2003 are resins for producing rigid 


and 


polyurethane foams for use as insula- 
tion for appliances and other applica- 
tions. PEF-2000 is a polyether resin 
prepolymer, and PEF-2003 is a cata- 
lyst-propellant mixture. The propellant 
is trichlorofluoromethane. Closed-cell 
foams of various densities may be 
formed by mixing the proper propor- 
tions of the two foam-in-place mate- 


rials. Data sheets available. Commer-) 
cial Resins Corp., 594 James Ave, 
St. Paul 2, Minn. 
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New High Dielectric 
Glass Polyester Premix 


A new fiber glass reinforced poly- 4 
ester molding compound, grade 1703} 
premix, reportedly features excellent} 
dielectric strength, particularly in thin 
It is also said to have the 
good impact strength and dimensions 


sections. 


stability, low water absorption, and! 
excellent arc resistance typical off 
Other properties; 
claimed include excellent thermal sta- }} 
bility, compatibility with other in-{ 
sulating materials, 


glass-polyester. 


high corona start- 
and good moldability. 
Additional information and samples; 
available. The Glastic Corp., Molding 
Materials Div., 4321 Glenridge Road. 
Cleveland 21. 
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Flame-Retardant Glass-Epoxy Laminate} 


A new flame-retardant material rec- 
ommended for printed circuit and} 
other electronic applications, grade} 
I'R-4, is a glass-base laminated plastic} 
with an epoxy resin binder. Grade: 
FR-4 has qualities similar to Grade: 
G-10, a general-purpose type of glass- 4 
base epoxy, and Grade G-11, a high-} 
temperature type of glass-base epoxy. | 
All three laminated plastics, designed] 
for printed circuit and electronic ap-} 
plications, reportedly possess extreme- | 
ly high mechanical strength at room) 
temperature and good dielectric loss 
and dielectric breakdown properties 
under both dry and humid conditions. | 
FR-4 is also said to meet all the me-} 
chanical and electrical requirements4 
of MIL-P-18177B, Type GEE. It isd 
available in sheets, rods, and tubes, | 
and can be furnished with copper 
cladding on one or both sides int 
standard foil thicknesses. The copperil 
clad laminate meets the requirementss 
of MIL-P-13949-B, Type GF. Syn-{ 
thane Corp., Oaks, Pa. 
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CDF offers you superior plastic insulating materials: 
copper clad laminates for printed circuits, epoxy resin 
plastics, phenolic-impregnated materials, Micabond® 
bonded mica insulation and vulcanized fibre. 


The CDF line is the widest now available . . . and meets 
every major civilian and military specification. 


We may also be able to save you time, money and 
headaches with other CDF services. Skilled, expe- 
rienced personnel using modern equipment will form, 
machine, and mold plastic parts to your specifications. 


CDF’s Di-Clad® printed circuit boards are tested for bond strength in this precision machine. 


MATERIAL 


ELECTRICAL INSULATION 


Top CDF engineers will work with your production and 
design people, in your plant, on problems plastics can 
solve. CDF research works constantly to develop new 
and improved plastics. 


In short, CDF offers you complete service in plastics: 
materials, custom fabrication, engineering aid, and re- 
search. Please ask your CDF Sales Representative 
about our materials and services the next time he calls 
on you. If you prefer, write directly to our Technical 
Service Department. 


SATS at bate tania 


In Canada, 46 Hollinger Road, Toronto 16, Ont. 


Vibration-free plug bases, fabricated 
by CDF. A special bond of CDF Dilecto® 
laminated plastic and rubber. 


High reliability printed circuits for mili- 
tary applications. Made from CDF’s glass- 
base Di-Clad laminated plastic. 


Low-Cost commercial circuits. Made 
from CDF’s paper-based Di-Clad copper- 
clad laminate. 
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50,000 Volt DC HV Test Set 


® Small size, light weight 
® Rugged & reliable 
@ Low cost 


Model S50-5DC is designed for dielectric 
testing, for leakage current measurements 
at high-voltage, and also used as a high 
voltage power supply for CRT work, 
electrostatic processes, sparking, corona 
generation, etc. 

The oil-filled tank, less than 1 cu. ft. in 
volume, contains all HV components, 
metering facilities and automatic output 
shorting solenoid. 

Selenium rectifiers are employed for 
ruggedness, long life and enhanced reli- 
ability. HV terminates in a shielded cable. 

A fully instrumented control panel in 
cabinet or for rack mounting, not shown, 
provides all safety and convenience fea- 
tures. 

The HV section pictured also available 
by itself without the control cabinet for 
use as a power unit. 


Many other models available. 
Telephone or write. 


Peschel Electronics, Inc. 
Phone TRinity 8-3251 


Towners Patterson, N.Y. 
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HIGH TEMPERATURE 
THERMAL INSULATION 
COATING 


FAA approval given for thermal re- 
sistance on aircraft landing doors. 
Test made with 15 mil coating of PT- 
209 on .025 aluminum. Thermocouples 
on both sides. On continuous basis, 
coated side exposed to butane flame 
was 2000°F; other side, 800°F. 


Cross-sprayed with conventional gun 
—15 mils per coat; graduated thermal 
curing required. Cured coating prop- 
erties: 


Adhesion—Excellent 


Taber-Abrasion—670 cycles per mil w/CS-I7 
wheel—1000 gram load 


Thermal Shock—Good 


Thermal Expansion—I1.2xl0-& in/in °C. from 
25°C. to 700°C. 


Oil Resistance—Mil 7808, 6 months; Skydrol, 
100 hours 


Water Resistance—6 months room temp. & 
180°F. 


Dielectric Properties—Excellent 

Thermal Resistance—6000°F., 15 sec. (carbon- 
izes), 2000°F., continuous 

Flame Resistance—2000°F. 

Thermal Conductivity—Kc-600°F.—|.8 (BTU/hr/ 
Ft/2/°F./in.), Kc-900°F.—2.2 


Want more information — prices — data 
sheets for your files? Please write . . 


PRODUCT TECHNIQUES INC. 


Problem-Solving Specialists 


511 EAST 87th PLACE 
LOS ANGELES 3, CALIFORNIA 
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Polypropylene Clamps for 
Electrical/Electronic Uses 


New loop type clamps made of 
polypropylene may be used as a wire 
and cable clamp, transformer lead 
clip, strain relief, tube and_ pipe 
hanger, etc. They are recommended 
for general use, indoors or outdoors, 
in many applications in electronics, 
electrical wiring, communications, 
machinery of all kinds, 
and lighting equipment. The “Hi” 


clamps open to various diameters for 


appliances 


easy application, and are held in place 
by a single rivet, screw, or bolt. It is 
claimed that they are exceptionally 
tough. Properties reported include 
high tensile strength and great rigid- 
ity; excellent dielectric properties, 
even at high frequencies; resistance 


to solvents, grease, oil, and many 
common acids and chemicals; and a 
temperature range of —20°F to 
220°F (—28.9°C_to 104°C). They 
are molded with smooth round edges. 
Samples available. Holub Industries 


Inc., 430 Elm St., Sycamore, II. 
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Irradiated Sleeving Shrinks Over 
Connectors, Splices, Harness Bundles 


A new irradiated insulation sleev- 
ing, called “Thermofit,” shrinks 
tightly over complex contours to a 
permanent specified size when ex- 
posed to heat. It is supplied with an 
expanded diameter for easy slip-on 
application over connectors, splices, 
Heat at 235°F 


or above for 3-to-5 seconds causes the 


harness bundles. 


material to return to the precise diam- 


eter determined before it was ex- 


panded. Other properties of the | 
extinguishing and thermally stabilizer 
sleeving reportedly include: no melil 


ing or cold flow; minus 100° I 
(—73.3°C) without brittleness; rej 
sistance to acids, alkalis, aviatio? 


fuels, and hydraulic fluids; inert tl! 
fungus; high abrasion resistance: 
dielectric strength of 800 vpm of wal 
thickness; and 1.28 specific gravity) 
It is supplied in five standard colar 
in 4-ft lengths (any length or colo! 
on special order). It can be markeg| 
for coding and identification. Stand 
ard ID sizes after shrinking rang’ 
from .027” to 2.070”. Complet! 
specifications and test reports ari 


available. Raychem Corp., Oakside aj 
Northside, Redwood City, Cal. 
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Vinyl Electrical Tape Works at —20° 


A new vinyl electrical tape repost 
edly strips easily, remains flexib'e 
never freezes, and sticks down ag 
—20°F. The working range of “Sliq] 
knot” CW is from —20°F to +120°] 


(—28.9°C to +49°C) and the con 
formability is stated to be far beyons 
anything else in the field. The ta 
is 844 mils thick—slightly heavie 
than the standard Slipknot No. 7. J} 
is marketed only in 66-ft rolls ad 
present. Plymouth Rubber Co. Inc} 


Canton, Mass. 
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Silicone Rubber Insulating Tape 
Aids Level Wrapping 


A new line of self-adhering ur 
supported silicone rubber insulatin} 
tapes, designated CDF Level-Wrai 
tapes, feature triangular cross section} 
that permit them to be readily wound 
on irregular shapes. Each tape is a 
thick at its apex as the required tote] 
insulation thickness. When wrappe} 
in overlapping halves, the tapes giv 


smooth, even external surfaces. | 


66 hy) 


quality—spells— 


the finest weave (thickness .0045”) in Fiberglas* tape 


Electrical 
Insulation 


E is exclusive 


ATLANTA, GEORGIA 
ELECTRICAL INSULATION SUPPLIERS 
500 Means Street, N.W. 


BOSTON, MASSACHUSETTS 
HUSE-LIBERTY MiCA CO. 
Peabody Industrial Center 
Peabody, Massachusetts 
CHICAGO, ILLINOIS 
INSULATION MANUFACTURERS CORR 
565 W. Washington Blvd. 


CLEVELAND, OHIO 
INSULATION MANUFACTURERS CORR 
1231 Superior Avenue, N.E. 


COLUMBUS, OHIO 
NATIONAL ELECTRIC COIL 
Division of McGraw-Edison Co. 

DALLAS, TEXAS — 
SUMMERS ELECTRIC COMPANY 
1302 So. Good-Latimer Expressway 

DAYTON, OHIO 

INSULATION MANUFACTURERS CORP 
120 West Second Street 


DETROIT, MICHIGAN 
INSULATION MANUFACTURERS CORP 
7430 Second Blvd. 


LOS ANGELES, CALIFORNIA 
H. |. THOMPSON FIBER GLASS CO. 
Blackwood’s Division 
3609 East Olympic Blvd. 


E is excellent for 
High tensile strength 


High cloth count insures 
complete and uniform glass 
coverage over area of fabric. 


Highest quality glass tape 
made with “D” fiber yarns 


Good handling and winding qualities 


E is essential 


Where price is not the 
deciding factor but the best 
electrical results are required. 


with these distributors 


WESTERN FIBROUS GLASS PRODUCTS CO. 
4423 Fruitland Avenue 


MILWAUKEE, WISCONSIN 
INSULATION MANUFACTURERS CORP 
2040 West Wisconsin Avenue 
NEWARK, NEW JERSEY 
ROBERT McKEOWN COMPANY INC. 
99 Dorsa Avenue, Livingston 
NEW YORK, NEW YORK 
MITCHELL RAND MFG. CORR 
Insulation Division, 51 Murray St. 
PHILADELPHIA, PA. 

EARL B. BEACH COMPANY 
500 East Broadway, Clifton Heights, Pa. 
PITTSBURGH, PA. 

EARL B. BEACH CO. 

Verona & Mt. Carmel Rds. 
PITTSBURGH, PA. 
INSULATION MANUFACTURERS CORR 
535 Smithfield Street 
SAN FRANCISCO, CALIFORNIA 
WESTERN FIBROUS GLASS PRODUCTS CO. 
739 Bryant Avenue 
SEATTLE, WASHINGTON 
WESTERN FIBROUS GLASS PRODUCTS CO. 
1915 First Avenue S. 

ST. LOUIS, MISSOURI 
WHITE SUPPLY COMPANY 
4343 Duncan Avenue 


Horace Linton Division 


HESS, GOLDSMITH & CO., INC. Burlington 
1400 Broadway, New York 18, N. Y. A Division of Burlington Industries CRY 
Makers of Quality Fiberglas Tapes... including HESGON ® 


*T.M. Reg. U.S. Pat, Off.—Owens-Corning 


Print Ins. 37 on Reader Service Card 


Insulation, October, 1900 59 


MANUFACTURERS 
REPRESENTATIVES 
WANTED 


for 


high temperature 


magnet wire 


Unusual opportunity for sales 
representation in some territo- 
ries of the U.S.A. to handle a 
full line of high temperature 
magnet wire produced by a 
leading manufacturer. Please 
provide information on the ter- 
ritories which you cover as well 


as other product lines handled. 


Write to: 


Section E-10A 
Insulation 
P.O. Box 270 
Libertyville, Illinois 


Insulate... 
protect . 
conserve space... 
with 


MICA 


One of the best 
dielectrics known! 
¢ High heat resistance and dielectric 
strength 
® Chemically inert—non-hygroscopic 
® Tough, 
factor 


© Readily available to meet ASTM 
Specifications 


resilient, with low space 


We'll be pleased to answer your ques- 
tions about the properties of mica or 
its use in specific applications. 
There is no obligation. Send for 
FREE booklet: “Natural Mica For 
Industry.” 


Mica Industry Association, 
Inc. 


420 Lexington Ave., 
New York 17, N.Y. 
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colored center line guides the wrap- 
ping and overlapping. Other features 
claimed are excellent thermal stabil- 
ity, corona resistance, moisture re- 
sistance, high resiliency, and thermal 
conductivity. Eight standard grades 
range from 1” to 114” in width and 
from .020” to .080” thickness at the 
apex and .007” to .008” thickness at 
the edges. Continental-Diamond Fibre 
Corp., a subsidiary of The Budd Co., 
Newark, Del. 
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Fluorocarbon Gasketing Material for 
High Temperature Electrical Uses 


A new family of gasketing and 
packing materials made of fluoro- 
carbon resins and inorganic fibers re- 
portedly can be used at temperatures 
from —425°F to +500°F (—261°C 
to +260°C) with excellent torque 
retention and are unaffected by fuels, 
lubricants, hydraulic fluids, or sol- 
industrial 
processes. They can be used in the 


vents common to many 


electrical industry as gaskets for high 
temperature (“H” type) equipment 
including dry transformers, con- 
verters, circuit breakers, motors and 
switches, and terminal bars and 
The new sheet 


called Accopacs, are said to be inert 


spacers. materials, 
to most chemicals over a wide range 
of temperatures and to have a low 
coefficient of friction. Good dielectric 
thermal 


properties and excellent 


dimensional stability are claimed. 
They can be adhesively bonded to 
other materials with either thermo- 
plastic or thermosetting adhesives by 
merely sanding the face that must be 


bonded with fine 


applying the adhesives. The manufac- 


sandpaper and 


turer states that their outstanding re- 
sistance to deformation under load 
and resistance to cold flow or creep 
is not equaled by any other fluoro- 
carbon material. Accopacs are com- 


binations of fluorocarbon resins anc 
asbestos or other inorganic fibers inl 
different proportions and different 
densities. They are made by a patil} 
ented beater saturation process which] 
uniformly coats each inorganic fiber 
and distributes the fibers evenly tal 
form a uniform material that is saidj 
to overcome many of the deficiencies| 
of Electror 


straight fluorocarbons. 


microscope photos show (left) slurryy 
made by conventional beater satura- 
tion process and (right) slurry made 
by the patented beater saturation 
process. Armstrong Cork Co., Lancas-) 


ela ae 
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Round Glass Fiber Reinforced Plastic 
Tubing in 27 Sizes for Insulation 


Round “Red Thread” glass fiber 
reinforced plastic tubing for a wided 
range of electrical applications is now\) 
available in 27 ID sizes with no tool-! 
ing charges. In the past, the customer} 
customarily assumed cost of tooling? 
charges for these sizes. The 27 stand- 
ard sizes include the most popular: 
internal diameter sizes in the 14” 
6” range with wall thickness ranging? 
from .03” to 1154”. Lengths are avail-/ 
able up to 20 ft. Special sizes of tub-4 
ing in round, square, and rectangulari| 
shapes are available on a custom) 
basis. Electrical uses include plain} 
and combination tubing for fuse4 
bus bar tubing, | 
spacers, and _ coil] 
Literature available. Rein-| 


tubes, fuse cores, 
solenoid frame 
forms. 


forced Plastics Div., A. O. Smith 
Corp., 3533 N. 27th St., Milwaukee 1, 
Wis. 
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Spray-On Epoxy for Electrical 
And Corrosion Protection 


Easily applied protection can now 
he provided for pipe fittings, supports. 
and other objects by spray applica- 
tion of “Scotchkote” brand_protec- 


tive resin No. 101, a one-part pow- 


dered 100% epoxy resin. The tough, 
thin coating gives pipe hardware the 
physical and electrical protection of 
a true epoxy, and is claimed to be the 
first practical means of applying cor- 
rosion protection to fittings prior to 
their arrival in the field. Sprayed on 
heated parts with a flocking gun, the 
resin flows evenly to give a uniform, 
smooth coating which cures in less 
than 60 seconds. The complete pro- 
tection of complex fittings such as 
leak clamps and couplings has long 
been a problem for utilities, transmis- 
sion companies and chemical plants. 
The protection of these fittings, as 
well as all other types, can be accom- 
plished at the convenience of the user, 
in the shop. Scotchkote 101, when 
cured, is completely thermoset, and 
will not flow under pressure nor flow 
upon heating. It is said to have an 
adhesive strength of more than 3,000 
psi and high impact resistance, and 
to resist attack by most chemicals, 
including hydrocarbons such as fuel 
oil, gasoline, kerosene, and sweet or 
sour crude. Typical resistance value 
of a 10 mil coating is 10,000 meg- 
ohms per sq. ft. Minnesota Mining 
and Manufacturing Co., 900 Bush 
Ave., St. Paul 6, Minn. 


checkmated for new material ideas? 


INSUROK™ has “‘ACROSS-THE-BOARD’” 
WINNING CHARACTERISTICS 


B 0 DAR OD aeeeee 


Richardson laminated and fabricated parts outperform many 
other materials used in the electrical/electronic fields because 
of their unique and different combinations of desirable plastic 
properties. In special degrees, INSUROK grades have: (1) 
Low dielectric loss. (2) Low moisture absorption. (3) Flame 
retardance. (4) High insulation resistance. (5) High strength, 
etc.—all these provide design flexibility and comply with the 
most rigid specifications. 


Richardson manufactures a complete line of INSUROK lam- 
inated grades to meet a great many design needs for govern- 
ment or commercial applications. Many copper clad grades 
are available. 


You can count on Richardson to work with you in selecting 
the right grade to fit your specific component requirements. 
Complete integration of manufacturing and fabricating facil- 
ities assure precise, accurate parts. Investigate INSUROK 
today. Richardson also custom molds a wide range of parts 
for consumer and industrial products. Call your nearest 
Richardson Branch Office, or write direct. 
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New Insulating Rod Shapes 


Nine new shapes have been added 
to a line of electrical insulating rod. 
The fiber glass reinforced polyester 
extruded rod is designed for applica- 


Molded 
Plastics 


FOUNDED IN 1858 


2693 LAKE STREET, MELROSE PARK, ILLINOIS 
Sales offices in principal cities 
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tions requiring insulating structural, 


mechanical, or spacing members— 
push rods, actuating linkages, clamp- 
ing blocks, tie bars, bracing members, 
stator cell U-wedges, and spacing 
sticks in dry-type transformers. The 
polyester rod has a continuous fiber 
glass filament that runs through its 
entire length for high strength. A 
130° — 150°C material, it is said to 
have arc resistance (150 sec., ASTM 
D-495), absorption 
(0.4% excellent 
dimensional stability under conditions 
of heat and humidity. Engineering 
data, prices, and samples available. 
The Glastic Corp., 4321 Glenridge 
Rd., Cleveland 21, Ohio. 
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Vinyl Tubing Shrinks Over Wires, 
Connections, and Components 


Special vinyl tubing which, when 
cured, contracts tightly around the 
encased wires, is used to provide 
assemblies with the characteristics of 
custom-made cable. The tubing is also 
available cut to desired lengths with 


special instructions provided for those 
assembling their own harnesses. The 
new sleeving can also be pre-stamped 
with cable identification as specified 
for cable and wire markers. Simple 
installation instructions are provided. 
Other uses of the pre-cut lengths in- 
clude sleeving over terminals and 
wire connections, protecting small 
irregularly shaped components, and 
insulation of any material where a 
tight fit is necessary. Foley Electronics 
Co., Electrical Assemblers Div., 4810 


Calvert Rd., College Park, Md. 
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Glass-Bonded Mica with 
10-18 Micro-Inch Finishes 

A special grade of glass-bonded 
mica, “Mykroy” 1116, can be finished 
finishes for 


smooth potentiometer coil forms. It 


to 10-18  micro-inch 


can be used by design engineers re- 
quiring exceptionally smooth, dimen- 
sionally stable coil forms for small 


wires in instrument manufacture, and 
in radio and electronic systems pro- 
duction. The smooth finishes are said 
to allow 0.0003” wires to be wound 
smoothly and evenly, so that a brush 
riding across the winding will not 
bump or chatter. Since the coefficient 
of thermal expansion of the glass- 
bonded mica is the same as that of 
stainless steel, the dimensions of the 
subjected to high 
operating temperatures change equal- 
ly with those of the wire. The mate- 
rial reportedly withstands operating 
temperatures up to lO00°F, and has 
excellent electrical characteristics— 


mandrel when 


low loss factor and dielectric constant, 
and high volume resistivity. Mykroy 
1116 is available as centerless ground 
solid rods or short tubular forms with 
minimum wall thickness of 0.070”, 
and in tapered or saddle types of 
forms as  custom-machined parts. 
Electronic Mechanics Inc., 101 Clif- 
ton Blvd., Clifton, N.J. 
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Single Skirt Bus Insulators 


New bus insulators with single 
skirt design reportedly give improved 
dielectric resistance and greater creep 
distance than old style corrugated or 
straight sided insulators. The ‘Poly- 
glas” insulators are also said to cut 
costs and reduce weight through the 
improved design. Other advantages 
claimed are: 1) Parting line is per- 
pendicular to creep path and flash- 
over, reducing possibility of dirt 
build-up and resulting potential trou- 
ble source. 2) Single skirt construc- 
tion insures dry inner surface to 


reduce possibility of wet shorting. 3) 
Class B temperature range material. 


1) Are resistance is over 20 times* 
reinforced | 


greater than molded 
phenolic type insulators. 5) Reduced 
weight requires less freight on mate- 


rials and provides easier handling. | 
Polyglas Div., Pittsburgh Electrical | 


Insulation Co., Box 10836, Pittsburgh | 


3G, IPs). 
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Liquid Vinyl for Electronic Repairs 


A liquid vinyl, “Vyna-Kote,” has 


been developed for use in custom wir- 
ing and harness operations. It may be 


applied by brush or dipping and dries | 
almost instantly to form a film that | 


reportedly has high insulating quali- 


ties. Some of its many applications © 


include repair of soldering iron burns 
on wire insulation, insulating splices. 
repair of insulation creep-back at 
solder joints, preventing ravelling of 
the end of shields, coating terminals 
to avoid corrosion and_accidenta! 
shorts, cementing crossovers, prevent: 
ing leads from splitting off at break- 
out points, sealing up harnesses that 
are tied with vinyl cord, protecting 
code numbers on vinyl identification 
sleeves and fixing these sleeves to 
vinyl wires for maximum visibility, 
and encapsulation of small resistors 
and capacitors. Data sheet available. 
Spectra-Strip Wire & Cable Corp., 
P. O. Box 415, Garden Grove, Cal. 


Print No. Ins. 116 on Reader Service Card 


RTV Silicone Rubbers and 
Epoxy-Silicone Rubber Combination 


New room temperature vulcanizing 
(RTV) silicone rubbers and epoxy- 
silicone rubber combinations are said 
to feature electrical excellence, par- 
ticularly at temperatures. 
Kecosil 4640 is a silicone rubber 
formulation which is extremely low in 
weight. Eccosil 4712, an epoxy-sili- 
cone, is stated to be particularly use- 


elevated 


ful in cable connector potting and to 
retain flexibility after heat aging for 
prolonged periods at 450°F (232°C). 
Other materials in the Eccosil line 


are: 4850, a general purpose RTV | 
to 600°F | 
(316°C) in potting, caulking, and | 


silicone rubber for use 
mold making; and 4520, a low vis- 
cosity epoxy-silicone impregnant and 
potting compound for transformers, 


TWO NEW SOLUTIONS FOR “HOT”’’ WIRE PROBLEMS 


---FROM YOUR OULICGORIES WIAW 


ive new low shrink silicone rubber insulating com- 
pounds...developed by the UNION CARBIDE Silicones 
Man...are now solving many of today’s electrical wire 
and cable insulation problems. Offering good dielectric 
and physical properties with easy processing, they are 
ideal materials for air frame applications, motor truck 
wires, motor leads and hook-ups, small appliance wiring, 
and marine wiring. 

UNION CARBIDE K-1347 Silicone Compound is a pre- 
mium quality stock that meets tight military and indus- 
trial specifications. It has high green strength, remilling 
is easy, and it is readily colored for coding. Easily ex- 
truded, it provides a smooth, non-porous, high gloss sur- 
face, and can be braided without postcure. Physical prop- 
erties are excellent using either steam or hot air cures. 


For economy operations where good, but not pre- 
mium, physical properties are needed, lower cost UNION 
CARBIDE K-1357 may well fill all requirements. Avail- 


Unlocking the secrets of silicones 
Rubber, Monomers, Resins, Oils and Emulsions 


“‘Union Carbide”’ is a registered trade-mark of UCC, 


able precatalyzed in both slabs and coiled strips, it can be 
fed directly from carton to extruder on most equipment. 


Both silicones have outstanding retention of tensile 
strength and elongation after prolonged exposure to high 
temperature. Both have dielectric strength of 1000 
volts/mil. Both can be cured with either steam or hot air. 
And both are low shrink compounds. K-1347... for pre- 
mium properties. K-1357... for economy. 

For more information, write or call your UNION 
CARBIDE Silicones Man, or Dept. EI-9905, Silicones 
Division, Union Carbide Corporation, 30 East 42nd 
Street, New York 17, N. Y. (In Canada: Bakelite Com- 
pany, Division of Union Carbide Canada Limited, 
Toronto 7, Ontario.) 


SILICONES 
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coils, etc. Emerson & Cuming Inc., 
Canton, Mass. 
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High Reliability RF Connectors 


Designed for use with small size 
coaxial cables such as RG-59 B/U, a 
new series of “AN/MS” type connec- 
tors is said to be the first available 
line of connectors of this type to use 
irradiated polyolefin and _ polypro- 
pylene—both less costly than the more 
commonly used fluorocarbon mate- 


rials. Weatherproofed and designed 
for extreme reliability, even under 
abnormal conditions of stress, the 
connectors reportedly may be effi- 
ciently used up through microwave 
frequencies with a minimum of line 
unbalance or increase in standing 
wave ratio. Design permits the coax 
conductor to be soldered directly to 
the contact point within the connector 
body, greatly reducing the danger of 
accidental disconnection due to cable 
strain. Available in impedances of 50 
and 75 ohms. Maximum voltage rat- 
ing up to 2500 v. Available in various 
lengths for cable connection or panel 
mounting. National Connector Corp., 
311 Fifth Ave. North, Minneapolis 1, 
Minn. 
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Severed Underwater Cable Resists 
Longitudinal Pressures to 1,000 PSI 


A new cable construction report- 
edly prevents the passage of water 
through the cable from one compart- 
ment to another, even though the 
cable be severely damaged or cut on 
the seaward side of the bulkhead. The 
exposed end is said to withstand 1,000 
Ibs/sq inch in conformance with the 
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hydrostatic test of MIL-C-915A, 
Amendment 8. Multiconductor and 
coaxial constructions are available for 
submarines and all deep water appli- 
cations. These cables ‘have recently 
been released for sonar and the Anti 
Submarine Warfare Program. Boston 
Insulated Wire & Cable Co., 25 Bay 
St., Boston 25, Mass. 
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Silver-Nickel Plated Conductors 


Silver-nickel plated copper conduc- 
tors reportedly have the high tempera- 
ture protection of a nickel coat, and 
the excellent solderability of silver. 
The new double-plated construction 
is available in full AWG ranges of 
single end and stranded conductors. 
Samples and data available. Hudson 
Wire Co., Ossining Div., Ossining, 
NEY: 
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Glass-Epoxy Transformer Cases 


New glassy-epoxy laminated cases 
can be used to eliminate metal cans 
or potting molds in the encapsulation 
of high temperature transformers. 
The two halves are bonded together 
with the winding enclosed and the 
case is filled with potting compound. 
This procedure is said to reduce steps 


in potting, reduce weight of the unit, 
and eliminate rejects due to thin 
spots. Thin wall, glass reinforced, 
laminated cases are available in all 
temperature classes and tooled for 
specific applications. Stevens Products 
Inc., 86-88 Main St., East Orange, 
INE. 
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Spacers for Transmission Systems 


An economical electrical transmis- 
sion system, designated Spanway, 
consists of one to three-phase conduc- 
tors, messenger, and plastic spacers 
and is capable of carrying conductors 
up to 400 Mcm and voltages up to 


and including 15 kv. The spacers 
molded of an acrylic plastic with hig: 
resistance to weathering and tracking 
hold the phase conductors in a 5 
triangular configuration supporte; 
from the messenger. Each spacer a’ss 
acts as an insulator and so reduce 
thicknes 
necessary to prevent voltage break 
down. The lightweigr 
spacer features low leakage and hig 
corona levels when exposed to we 


the conductor covering 


compact, 


atmospheric conditions. The sing} 
size, approximately 734” to 13”, mag 
be used for 5 kv to 15 kv installations 
The possibility of surface contamina 
tion on the spacer is low because « 
its one-piece construction, smoothl, 
rounded edges, and lack of dirt-catck 
ing flat horizontal surfaces and re 
inforcing ribs. No grommets, nut: 
bolts, or locking rings are require: 
in installation and the lineman neec} 
only to make a familiar wire tie t 
provide a no-slide connection. Dep 
EFL, Anaconda Wire & Cable Co., 23 
Broadway, New York 4. I 
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Circular, Multi-Contact Connectors 
For High Environments 


New circular multi-contact electr 
cal connectors designed for extrena 
environments have been designat 
series 600, 700, and 800. The nex 
connectors are designed to meet MII} 
C-26500, which covers the high-alt 
tude, temperature, and shock require) 
ments of rockets, missiles, and spac/ 
vehicles. They reportedly are immer 
sion-resistant; withstand 50 hours c} 
salt spray, 50-g shock, and 500°7 
(260°C) for 1000 hours; and wi) 


Making vinyls safe for contact with polystyrene 


Would it be safe to leave these polystyrene cases 
wrapped in your vinyl-insulated wire? Or must you 
warn your customers against the perils of plasti- 
cizer migration? 


There’s one plasticizer you don’t have to worry about 
... Rohm & Haas PARAPLEX G-54. PARAPLEX G-54 
stays in vinyls. It gives your compounds excellent 
resistance to plasticizer migration into polystyrene, 
enamels, and acrylic plastics. There’s no marring 
of finishes, no crazing of plastics. 


PARAPLEX G-54 has other advantages, too. In a vinyl 
compound, it promotes outstanding retention of phys- 
ical properties on exposure to high temperatures, im- 
parts good resilience, resists extraction by oils, greases 
and soapy water, has good compatibility at high- 
temperature, high-humidity service conditions. 


For heat and light stabilization, PARAPLEX G-54 
produces excellent results in combination with the 


epoxy plasticizer PARAPLEX G-62. If peak electrical 
performance in vinyl insulation is your goal, you 
should also evaluate MONOPLEX S-90E. 


Get complete technical information by writing for a 
new 23-page brochure, Physical and Performance 
Properties of PARAPLEX and MONOPLEX plasticizers. 


PARAPLEX and MONOPLEX are trademarks, Reg. U. S. Pat. Off. 
and in principal foreign countries. 


Chemicals for Industry 


ROHM ¢ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


PARAPLEX G-54 | 
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bendle 1500-volt rms potentials at sea 
level. The new connector is available 


in 24-, 31-, or 55-contact configura- 
tions. Insulator blocks are of high- 
strength, glass-filled diallyl phthalate. 
Electro Mechanical Instrument Div., 
Consolidated Electrodynamics Corp., 
a subsidiary of Bell & Howell Co., 360 
Sierra Madre Villa, Pasadena, Cal. 
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Yellow Neoprene Cable Offers 
Safety and Durability 


The dual advantages of high visi- 
bility for safety and ruggedness for 
utility have been built into power 
cable with an outer cover of yellow 
neoprene. The new cable is expected 
to be particularly useful in plants and 
on many other indoor and outdoor 
projects where power equipment is 
used. The yellow cable has the same 
properties as black neoprene-jacketed 
wiring, including excellent weather- 
ing properties and resistance to abra- 
sion and attack by ozone. Also, it is 
stated that the heat from an overload 
will not affect neoprene-jacketed wir- 
ing as it will other jacketing materials. 
The neoprene will stay in place when 
clamped and will not cold flow. The 
tradename “Broncolor” is molded 
into the wire at two-foot intervals, 
making it easy to measure quickly the 
desired amount of wiring. Other in- 
formation including the type, size, 
number of conductors and_ voltage 
rating is also permanently molded on 
the outer cover of the cable. Bron- 
color cable is designed for 300 to 600 
v and for loads up to 250 amps. It is 
available in two-, three-, or four-con- 
ductor sizes. Yellow is carried in stock 
in various sizes; production-run quan- 
tities of other colors, including control 
cables Types W and G, can also be 
purchased. Western Insulated Wire 
Co., 2425 E. 30th St., Los Angeles 58. 
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Postforming Machine Preheats 
Laminate Dielectrically 


A special “high-frequency” ma- 


chine preheats flat strips of laminated 
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plastic dielectrically prior to post- 
forming. It is designed to roll form 
angles (or other shapes) 1’ x 1” up 
to 4” x 4” in 10 ft lengths. A produc- 
tion rate of approximately 20 ft per 
minute reportedly may be obtained. 
Heating cycles obtained are in the 
order of 4 to 10 sec. Because only the 
sections that are to be formed need to 
be heated by the dielectric method, 
advantages are said to be cheaper 
tooling (initial, modification, or 
change), closer tolerances, less danger 
of precure at any high temperature, 
and higher maximum allowable work- 


ing temperature because of the short 


heating cycle—hence smaller mini- 
mum radii. The illustration shows: 
1) feed-in roller, 2) generator and 
controls, 3) electrodes, 4) feed-out 
roller, and 5) form rollers. Faratron, 


4447 Union Pacific Ave., Los An- 


geles 23. 
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Tension Device for Banding 
Armatures with Tape 


A new tensioning device for arma- 
ture banding with epoxy-glass and 
polyester-glass banding tapes sells for 
$285. Dial indicates desired tension. 
The KTD-100 is said to properly 
apply any banding tape on the mar- 
ket. It mounts permanently on the 
back of a lathe. Data and instruc- 
tion booklet available. Insulation and 
Wires Inc., P. O. Box 3349, St. Paul 
1, Minn. 
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Machine for Pumping, Metering, and 
Applying Two-Part Compounds 


A new low-cost production machine 
is designed for continuous pumping, 
metering, and applying flowable two- 
part compounds. Uses include applica- 
tion of epoxy adhesives, insulation, 
sealing, coating, and foam materials. 
Called ““Duo-Flo,” the equipment can 
accurately meter a wide range of two- 
part compounds 0 to 20,000 CPS vis- 
cosity, 5 parts per hundred to 50-50 


epoxies, polyurethanes, __ polyesters, 


and foam. The “Duo-Mix” 
portedly sprays or flows thoroughly 
mixed materials yet can be purgee 
and cleaned in minutes. Features 9) 
the new include his! 
volume capacity, internal mix, ead 


gun re 


equipment 


justable spray range, and adaptabilit 
to 55 gallon drums. Pyles Industrie; 
Inc., subsidiary of Kent-Moore Gi) 
ganization Inc., 20855 Telegraph Ra: 
Detroit 41. 
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New 50 KV D-C Set for 
Dielectric Testing 


Small size, light weight, and maxi 
mum ruggedness with low cost ar 
said to be features of model $50-5D#) 
high voltage test set. It produces 5 maj 
continuously at 50 kv. The oil-filled 
high-voltage tank weighs 90 lbs, any 
measures less than 1 cu ft in volume 
It contains all HV components inclue} 
ing metering facilities and an auid] 


matic output shorting switch—a gray 
ity type solenoid—to insure automatil 
discharge of capacitor on completiod 
of test. Selenium rectifiers are Bil 
for ruggedness, long life, 
hanced reliability. shielded poll 
ethylene cable is used for HV output 
A fully instrumented control pane! 
not shown, is mounted in a sloping 
front table top cabinet, or may | 
rack mounted. Designed for dielectri 
testing, and for leakage current meas, 
urements at high voltage, it can als! 
be used as a high-voltage power suyt 


a Spaulding 
before and after 


Spaulding reduced 11 operations 
to 2 operations, cut cost by 
75% in the production of this part. 


NOW IT’S CALLED VALUE ANALYSIS 


As any Spaulding customer can tell you, the only Material, processed by Spaulding’s own 
thing new about Value Analysis is the name. Fabricating Department. 
Spaulding has been rendering this service for 


years with engineers who evaluate a part or 
assembly, then show how it can be made better, Industrial Plastics and Vulcanized Fibre hold 


easier and at a lower cost with a Spaulding the same advantages for your product. 


The unique characteristics of Spaulding 


oe Orem 6G of Meyer EF, C O.M P-AN vo We NeGe 


376 Wheeler Street, Tonawanda, New York 


SPAULDING FIBRE COMPANY, INC. 
376 Wheeler Street 
Tonawanda, New York 


Please send a free copy of the brochure, 
“Spaulding Value Analysis.” 


{roo Value Analysis Brochure. Send for your copy now. 
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ply where up to 5 ma at 50 kv is 
required. It may be operated from 
any lighting circuit of 115 v acc, 
60 cycle, single phase. Peschel Elec- 
tronics Inc., Towners, Patterson, N.Y. 
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Heating Cylinder for Injection Molders 


A new heating cylinder for “Mini- 
jector” plastic injection molding ma- 
chines reportedly provides 50% to 
100% greater heating capacity than 
available on previous cylinders. All 
existing Mini-jector models may be 
equipped with the new heating cylin- 
der when a pyrometer is used. The 


new cylinder features a non-drool 


nozzle. Interchangeable plunger 
sleeves permit switching to bore sizes 
of 1-1/16”, %”, 34”, or 5%”. New- 
bury Industries Inc., Newbury, Ohio. 
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Processing Equipment for Two Part 
Compounds 


The “Multi-Rez-Processor” for pro- 
portioning, mixing, and dispensing 


multi-component reactive resins is 
stated to simplify the use of two part 
epoxy and polyurethane compounds. 
Proportional accuracy of the two com- 
ponent media dispensed is maintained 
through mechanical linkage operating 
positive displacement pumps. Thor- 
ough blending of the resin mix is 
accomplished by a motorized mixer. 
The “Teflon” impeller is the only part 
of the unit which enters the reactive 
resin mix. There are said to be no 


cleaning or purging problems as it is 
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impossible for this equipment to freeze 
up. Short pot-life resin mixes re- 
portedly can be handled with ease 
and safety. CPM Special Machinery 
Corp., 324 Butler St.,\Brooklyn 17, 
NN. Ye 
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Lab Oven for 1000°F Uses 


A new precision line of laboratory 
ovens with a heat range up to 1000°F 
(538°C) reportedly provides uniform 
automatic heat control 14°F, and 
is adapted for use in “Teflon” fusing 
or sintering, glass annealing, and 
other processing where close tempera- 
ture control is needed. Available for 
either gas or electric operation, the 
ovens are equipped with indicating- 
type automatic controls and provide 
uniform high velocity air flow through 
the work chamber. Six models, sized 
from la 3 13 Sxehs te 48 x 30 ox 
42’, are standard. Smaller models are 
equipped with swing doors; larger 
units have counter-weighted vertical 
lift doors. Gas-fired models feature 
controlled combustion with atmos- 
pheric burners; electric units use ver- 


Ss 


lically-mounted heating elements of 
open coil design supported by special 
ceramic alloy _ steel 
frames. An electronic safety system 
is provided with the oven. The “Top 
Temp,” V-series ovens are shipped 


insulators on 


completely wired and ready to use. 
Bulletin 203-4A available. Despatch 
Oven Co., 619 SE Eighth St., Minne- 
apolis, Minn. 
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Riveter for Contacts and Terminals 
In Printed Circuit Boards 


The Aidlin squeeze riveter is de- 
signed to rivet, swage, or form an 
insert into a fragile material so that 


stresses are not transferred to the 
fragile work. Originally designed tc 
install contacts and terminals inic 
printed circuits, the squeeze riveter 
can handle pins from 0.032” to stain 
less steel rivets 44”. Other applica 
tions include eyelet setting anc 
swaged assemblies. Use of a pnea 
matic drive permits a gentle squeeze 
action to swage the rivet at a con 
trolled rate instead of by impact 
Another feature is double plunger 
action. The upper plunger feeds < 
rivet and drives it into the work. The 
lower plunger moves upward, causing 
the rivet to swage or flare. This actior 
reportedly permits riveting to the 
most delicate, brittle, and weak ma 
terials. Aidlin Automation Inc., 161: 
East New York Ave., Brooklyn 122 
IN 
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Plastic Sheet Preheating Oven 


Floor space and oven heat are sai¢ 
to be conserved with the model PSC 
ovens designed to preheat plastii 
sheet prior to stamping. Air operatec| 
doors controlled by foot valves leavy 
the operator’s hands free for loading 
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4-mil silicone varnished glass fabric 


3 mil “Armalon" coated glass fa! 


verage Life vs. Temperatu 


bric 


196 200 220 
E, °C. (17K scale! 


240 


Yellow Varnish Gloss 


Du Pont “Armalon” and “Lecton”. 


Mail coupon or write Du Pont for your 
free copies . . . there’s no obligation. 


REG. U.S. PAT. OFF. 


Better Things for Better Living .. 


*Du Pont's registered trademarks, 


. through Chemi 


Illustrated booklets 
describe properties, 
test data and uses for 


stry 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division IN-010, Wilmington 98, Del. 


Please send free information on: 
|] ‘ARMALON" 


Thermal characteristics 
of 2 outstanding Du Pont 
coated fabric insulations 


Armalon® for Class H service 


For equipment that must operate at very high temperatures, 
“Armalon’’* TFE-fluorocarbon resin coated glass fabrics have out- 
standing heat resistance. Insulation of ‘““Armalon’”’ can be used con- 
tinuously at 482°F. and for short periods at even higher tempera- 
tures. Chart 1 compares high-temperature deterioration of electric 
strength for ‘““Armalon’’, silicone varnished glass fabric and silicone 
rubber coated glass fabric at 707°F. Chart 2 compares weight loss 
for these insulations at 707°F. ‘‘Armalon’’ has much longer life at 
elevated temperatures and retains its flexibility and strength where 
ordinary materials become brittle. In addition, ‘““Armalon”’ remains 
pliable at temperatures lower than -125°F. For full information 
about this outstanding Class H insulation, check the coupon below. 


Lecton® for Class B service 


“Tecton’’* acrylic resin coated glass fabric is a superior insulation 
of moderate price that more than meets Class B requirements. It 
retainsits properties in continuous operation at 270°F., and at310°F. 
shows no appreciable loss in electric strength after 3,000 hours. Chart 
3 shows the effect of temperature on the life of ‘““Lecton”’, and Chart 
4 compares the effect of temperature rise on dielectric strength for 
“Lecton’” and yellow varnished glass fabric. “‘Lecton’’ has proved 
itself in Class B equipment because of its excellent thermal stability, 
and in hermetic refrigeration applications because of its superior 
resistance to fluorocarbon refrigerants and oils. For full information 
on this outstanding Class B insulation, check the coupon below. 


[|] “*LECTON" 


Name z 


Position pas x 


Company. = 
Address ——— 


Zone State = 
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and unloading. Models are available 
with doors on both sides to feed two 
operators. Oven shelves are lined with 
“Teflon” to prevent marking of sheet. 
All models are equipped with a motor 
driven blower and thermostatic con- 
trol to 450°F. Gruenberg Electric Co. 
Inc., 9 Commercial Ave., Garden City, 
N.Y. 
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Variable, High-Voltage A-C Set 
For Dielectric Strength Testing 


A variable high-voltage a-c test set 
for making dielectric strength meas- 
urements is designed to provide up to 
40 kv. Model HV-50/40 kv can be 
used as a power supply for tests to 
be made in accordance with ASTM 
D-149 and Federal specification 
LP-406, Method 4031. Some specific 
tests are checking transformer oil, 
electrical tape, sheet laminates, and 
lineman’s gloves, as well as “hi-pot- 
ting” generators, motors, transform- 
ers, and other apparatus. This self- 
contained set includes controls, oil 
test jig, and metering. Output control 


has synchronous-motor drive to in- 
crease the output at a rate of 1000 
vpm until breakdown occurs. Manual 
control is provided for other rates of 
voltage rise or constant-voltage opera- 
tion. The built-in oil test jig has a re- 
movable cup with 1” diameter elec- 
trodes spaced 0.1” apart. Other jigs 
can be supplied as plug-in inter- 
changeable units. A cable connection 
can be made for external testing. 
Many safety provisions are included. 
Multi-Amp Div., Multi-Amp_ Elec- 
tronic Corp., 465 Lehigh Ave., P. O. 
Box 217, Union, N.J. 
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Only 80 Seconds to Weld and Seal 
Six Anode Terminals in Glass 


Six anode terminals reportedly can 


70 Insulation, October, 1960 


be welded and sealed in glass in 60 
seconds utilizing a new two-place high 
frequency work station. Each place in 
the station permits attachment of a 
six-place coil and fixture. The anode 
is quickly located in juxtaposition to 
the glass by a fixture set in sapphire 
rods. The fixture is able to maintain 
a tolerance of .022 on a continuous 
basis, and the locaters are fully ad- 
justable for optimum heating. Dept. 
PR-12, Induction Heating Corp., 181 
Wythe Ave., Brooklyn, N.Y. 
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Packaged Porcelain Heating Racks 
For Temperatures to 1850°F 


Heating racks 13 3/4” wide by 
22 1/2” long are now available as a 
standard packaged heat source for 
frame temperature ranges to 1100°F 
(693°@)5 “1350¢E ((732-G)aeand 
1850°F (1010°C). Primarily de- 
signed to serve as a source for natural 
and forced convection heating for 
various types of processing and manu- 
facturing equipment, the racks may 
also be used as far and near infrared 
radiant heaters when properly selected 
and mounted. In general, the sinele- 
tier racks are manufactured for use 
in radiant heat ovens or furnaces, 
while the two and three-tier racks are 
for forced convection applications. 


The racks consist of a steel supporting 
frame, on which are mounted four 
rows of high-grade refractory porce- 
lain which support one, two, or three 


“folded and 
ribbon-type 


tiers of 3-row-high 


formed” nickel-chrome, 


heating elements. In addition to con) 
venient installation, benefits claimec 
are more heat per unit, high worked 
temperatures, less maintenance, anc 
simplified field repair, since there are¢ 
no screws or nuts to seize at high 
temperatures. Trent Inc., 211 Lever} 


ington Ave., Philadelphia 27, Pa. 
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New Technique for Spraying Epoxies, 
Other Low Melting Point Materials 


New spray and spray nozzle de; 
sign techniques are said to permi 
spraying of materials of lower melting 
temperatures than have ever befor 
been possible with plasma spray ii 
vices, including the spraying of epoxy 
powders at will. High purity of tha 


sprayed materials reportedly is as 
sured by operation of the spray equip} 
ment with inert gases. It is also e& 
pected that this technique will prow 
feasible for spraying organic com 
pounds. The material melting rang 
hand hell 
spray gun used for this technique ma 
be adjusted between 300°F and 36. 
000°F, permitting an extremely wid 


of the new “Plasmatron”’ 


choice of materials for coating pur 
poses. Plasmadyne Corp., 3839 & 
Main St., Santa Ana, Cal. 
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Automatic Wire Cutter 


A new automatic wire cutter, mode 
CWA-300, is designed specifically fo 
production applications in the elec} 
tronic and electro-mechanical assem} 
bly fields. Operating on 115v/60 ey 
cle power, it reportedly can be set u 
and running in a matter of a few mir 
utes on any convenient bench or tej 
ble. Wire lengths from 1” to 60” cad 
be produced, and a special attacl) 
ment is available for jobs requirin} 
lengths to 240’. All types of bare an} 
insulated wire are said to be handled 
without marring or damage. Wir} 
sizes from 26 gage to 12 gage can bl} 
accommodated with equal ease. A\} 
necessary adjustments for length an 


LOOK AT HOW HIGH-DENSITY POLYETHYLENE 
REDUCED THE SIZE OF STATION WIRE! 


... thinner walls bring new benefits 


When Alphaduct Wire and Cable Corporation switched to 
insulating station wire primaries with BAKELITE high-density 
polyethylene DGD-4100, smaller, neater looking construc- 
tions were made possible . . . at lower costs. 

Thinner walls of insulation provided by the exceptional 
toughness of Bakexite high-density polyethylene have 
brought impressive benefits to fabricator and user: 


Station wire is now less bulky, has lighter weight and smaller 
diameter; exposed installations won't look untidy. 


Paired station wire, available for the first time in two, three 
and four pairs, can be made the size of previous station wire. 


The toughness of BAKELITE high-density polyethylene even 
makes stripping of the jacket easier—any of the insulated 
primaries can be used to rip cleanly through the vinyl jacket. 

By insulating primaries with BAKELITE high-density poly- 
ethylene, you can expect superior electrical and physical 
properties leading to maximum service life, smaller space 
requirements and substantial savings in material costs. For 
more information on how this material can improve your 
product, write Dept. DZ-75, Union Carbide Plastics Com- 
pany, Division of Union Carbide Corporation, 270 Park 
Avenue, New York 17, N. Y. In Canada, Union Carbide 
Canada Limited, Toronto 12. 


New three-pair station wire is slightly larger than old 
construction with fewer primaries 


... thanks to thinner wall insulation. 


“Bakelite” and “Union Carbide” are 
registered trade marks of 
Union Carbide Corporation. 
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wire size are accomplished on the 
front panel and can be made in three 
to five minutes. An automatic throw- 
out permits single piece operation for 
prototype or set-up purposes. Typical 
production rates reported are 3600 
pieces per hour for a 20” length and 
900 pieces per hour for a 60” length. 
A reset counter is provided and a pre- 
set counter switch is available as op- 
tional equipment. Descriptive litera- 
ture available. Dickinson & Associ- 


ates, 940 Alma St., Glendale 2, Cal. 
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Circuit Board Screen Printing Unit 


A new hand-operated screen print- 
ing unit for prototype and short pro- 
duction runs of circuit boards and 
other devices provides a 12” « 18” 
printing area with 17” * 20” inside 


and 2014” & 231%” outside screen 
dimensions. The unit has a quick- 
acting screen clamp. A floating bar 
frame is available on special order. 
Front-to-back adjustment is a maxi- 
mum of 214”. Maximum lateral ad- 
justment is 2”, and maximum verti- 
cal adjustment is 214”. Individual 
adjustment permits swinging the 
screen through an angle of 20°. The 


base can be furnished either plain or 


milled for jig clamps. Savings in set- 
up time and faster and more accurate 
registration are claimed. Charles F. 
Forslund, 3510 Rubin Dr., Oakland 
Deal: 
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Automatic Dispenser for Epoxies, 
Other Resins, Eliminates Wastes 


The model 100 ‘“Nuplabond” ma- 


Crocker, Burtank 


CAPACITOR TISSUES 


Electrical 


PAPERS 


Wide range of grades from low to high density, high uniformity, 
reliable high dielectric strength. A\ll tissue made with deionized 
water to assuté purity and low power factor. 


CABLE INSULATING PAPERS 


Large production capacity assures a wide selection of grades and 
thicknesses from .003”' to .0095’". Supplied in jumbo rolls or slit pads. 


MAJOR INSULATION PAPER 


High quality board combining electrical purity with exceptional 
strength. For use in transformers, motors and capacitors. Available 
in thicknesses from .005” to .020”. 


SATURATING KRAFT PAPERS 


Several varieties are available for resin impregnation in widths up 
to 185” for oil filled transformers and high voltage bushings. 


COATED PAPERS 


A broad range of both coated and impregnated papers is produced 
for electrical work. We are constantly developing new paper prod- 


ucts for these applications. 


Write Dept. 5 Industrial Papers Division 


Crocker, Burbank Papers 


Ine. 


FITCHBURG, MASSACHUSETTS 
5 ELECTRICAL © CABLE INSULATING ¢ MAJOR INSULATING ¢ SATURATING KRAFT 
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chine is a small, self-contained, hig) 
speed machine for metering, mixing 
and dispensing two-component pla: 
tic systems such as epoxies. The mé 
chine automatically pumps a cer 
trolled amount of each componer 
from its reservoirs to the mixin 
chamber, cycles itself through a cer 
trolled motor driven shear and agit 
tion mixing operation, and dispens 
the measured and mixed charge wit 
a positive drip-proof cutoff. It r¢ 
portedly assures uniform volum 
hardening, and strength of dispenses 
two-component systems, and_ elim 
nates the waste encountered in hati 
mixing. The machine is stated to } 
easily adjusted to a wide range ¢ 
cycles and materials, simple to ope? 
ate, easy to clean, and is designes 
to be used manually or adapted t 
any automatic or semiautomatic pre 
duction line. New Plastic Corp., 1023 
N. Sycamore Ave., Los Angeles 38 
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Silicone Impregnated, 
Encapsulated 
Transformers 


At Laboratory for Electronics Inc: 
Boston, engineers have selected 


room temperature vulcanizing silicom 
rubber compound to encapsulate a 
impregnate high voltage transformer 
for air-borne navigational system: 
The silicone rubber compounds sup 
plied by General Electric Co. repori 
edly provide a deep coil penetration 
high temperature resistance, goo 
heat transfer, and a tough resilier 


external covering. 


Something BRAND NEW in”. . 
= iberglass Armature Banding Tape! 


VEC- -O-TEX 


CROSS-REINFORCED 
NON-WOVEN 


You get these Exclusive Time-Saving, 
Money-Saving, In-Shop Advantages: 


1. ULTRA HIGH HOOP AND TENSILE STRENGTH 
. ULTRA HIGH CROSS TENSILE STRENGTH 
. DOESN'T SPLIT DURING APPLICATION 


. ELIMINATES NEED FOR EDGE RESTRAINTS 
See us at Booth No. 15 


THIRD NATIONAL CONFERENCE 
ON APPLICATION OF 


ELECTRICAL INSULATION 
Conrad Hilton Hotel 
Chicago 
DEG 56.97.78: 


. SUPERIOR SURFACE FINISH 


iz 

3 

4 

5. CURED BANDS WON'T CRACK 

6 

7. PRECISE WIDTH AND THICKNESS CONTROL 
8 


. LESS MATERIAL DOES A BETTER JOB IN LESS TIME 


ee AND, VEC-O-TEX IS COMPETITIVELY PRICED! 


INVESTIGATE VEC-O-TEX TODAY! 


FOR INFORMATION write to Mr. Hollis Bascom, 
Coast Mfg. and Supply Company, P. O. Box 71 


Livermore, California, Phone HI 7-1000 
TREVARNO 
VE C-O-TE x. A Product of Coast Manufacturing and Supply Company + Livermore, California 


A Leader in Industrial Glass Fabrics and Finishes since 1947 « Established 1867 
Plants are located in Livermore, California, and Seguin, Texas 
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A Pneumatic Attachment 


on The Green Model D2 
% Pantograph .Engraver 


GREEN 
PRINTED 
CIRCUIT E> holes in printed 
D RI L L | : circuits by tracing 


templates. 


rapidly drills 


Drill as many as 100 holes per minute, Foot switch 
actuates air powered operation. 

* Drill speeds and feeds have independent adjustments. 
Feed regulated by air pressure. 

* Spindle speeds up to 26,000 rpm. Permits use of carbide 
drills when required. 

¢ D2-201 air attachment includes spindle air cylinder, 

regulating valve and pressure gauge, foot switch, 

filter and oiler, ready to operate when connected 

to compressor. 


The Model D2 Heavy Duty Pantograph Engraver features ratios of 2 to | 
to infinity. Unobstructed on three sides to handle large work. Micrometer 
adjustment for depth of cut. Vertical range 10” adjusting copy 


table automatically with pantograph. eae 
GREEN INSTRUMENT COMPANY, INC. wane Wise 
Dept. 55 * 295 Vassar St. © Cambridge 39, Mass. OR CALL 
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solve WIRE-STRIPPING. PROBLEM 


with NEW GLO-MELT \NIRE STRIPPER 


FAST, FLEXIBLE AND ECONOMICAL 
REMOVAL OF ALL PLASTIC 
INSULATED WIRE 


Wire stripping problems fade away with a 
Wassco Glo-Melt wire stripper. This new tool 
is a cool, light, highly flexible hand piece with 
a single, heavy duty Nichrome cutting ele- 
ment for long life. It can be used for on the 
job applications or for bench work with 
optional foot control. The Wassco Glo-Melt 
wire stripper gives you a cleaner, faster job e CUTS REJECTIONS 


. is perfect for hard-to-get-at places .. . 


strips insulation including Teflon, Nylon and 
fiberglass up to No. 8 insulated wire with a 
simple twist of the wrist. No sharpening or 
adjusting,—just plug in and you are ready 
instantly to do a perfect stripping job with 
speed and ease. Inquire about our 10 day 
free trial. 


e INCREASES JOB EFFICIENCY 


@hasca) HOMHT DIVISION Kora 


electric inONS 


AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN 
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Nylon Jackets 
Airport Wire | 


A system of domed pancake lights) 


A {| 
recessed in the center of the runwayj 


and taxiways at the Federal Aviation| 
Agency’s National Aviation Facilities 
Experimental Center at Atlantic City) 
includes 1,100 pancake lights con) 
nected by more than 13 miles of wire) 
jacketed with DuPont’s “Zytel” 37X 
nylon resin. The installation involved 
cutting of the wire channel with % 
diamond-bladed concrete saw. The 
nylon jacketed wire had to be able ta 
withstand the abrasion encountered 
in the pushing and pulling dows 
through l-inch deep, 44-inch wice 
sawcuts in the concrete runway. After 
the cable was pushed down into thet 
saw cut, a permanent sealant was ap-) 
plied to complete the job. The cabief 
consists of a seven-stranded conductea} 
with a_ thin-wall, high-performance 
polyvinyl chloride insulation, jacketed 
with .006 inch of nylon resin. 


Conductive Flooring 


Conductive flooring is as service? 
able as nonconductive flooring of the 
same type and it reduces explosion 
hazards according to a recent Naa 
tional Bureau of Standards investiga, 
tion. Although the flooring was inj 
vestigated primarily for use in hos+ 
pital operating rooms, many of the 
results should apply equally well tc 
floors used in other locations such as! 
munition plants. Within some limita) 
tions, architects may now choose con4 
ductive flooring materials on the basis} 
of the behavior of similar noncondue:} 
tive materials. If static electricity is} 
allowed to accumulate in hospital op} 
erating rooms, it can cause sparks} 
having sufficient energy to ignite ex.| 
plosive vapors. The most  effectived 
means for reducing this hazard is ted 
keep the electrical resistance between} 
objects in the area so low that the| 
minimum sparking voltage is never} 
attained. Conductive flooring pros} 
vides the necessary linkage because 
most objects normally rest on the 
floor. Electrical resistance of flooring: 
niaterials is generally lowered by add 
ing carbon black to the material. 


Tiny Wafers for 
Microelectronics 


Tiny wafers shaped by a_photo- 
graphic process are being used by 
CBS Electronics in its 
tronics program. 

Substrate for the firm’s Universal 
Micro-decks is a photosensitive glass- 
turned-ceramic (‘‘Fotoceram’”’ ) pro- 
duced by Corning Glass Works. 

Pattern of the wafers is implanted | 
in the photosensitive glass, then the 
image is etched away by acid to the 
precise shape and dimensions re- 
quired. 


microelec- 


Heat treatment converts the special 
glass into a rugged ceramic material 
that takes metallizing extremely well. 

Wafer can be changed 
swiftly and easily merely by changing 


design 


the photographic negative used to 
implant the pattern in the glass. 


One wafer measures only 1.25 x 
0.6 x 0.055 inch. This space contains 
6 protruding contact bars, 3 slots, and 
19 tiny holes. Part of one edge of the 


wafer as well as the bars are metal- 
lized for electrical contact to a stand- 
ard interconnection panel. Completed 
Micro-decks carry metallized circuit 
runs on each face of the wafer, plus 
components such as resistors, tran- 
sistors, and diodes. 

Initial uses have been in computers 
and in equipment for aircraft and 
The Micro-decks are also 


suitable for analog circuitry. 


missiles. 


WATCH 


Haadknose Byer being 
sold on the astounding 
new dielectric material, 


ISOESTERENE, at the 


Insulation Conference 
Marketing meeting in 
Chicago, Dec. 8. 


THESE ARE SPRAGUE’S TWO OUTSTANDING 
> alll MAGNET WIRES 


CERAMIC 
5 INSULATION 


CERAMIC 
INSULATION 


CERAMIC SINGLE-SILICONE 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
uP TO 200°C 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
up 10 250°C 


CERAMIC SINGLE-TEFLON 


CERAMIC 


DOUBLE 
TEFLON 
OVERLAY 


CERAMIC MEAVY-TEFLON 


ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE 


Sprague offers you a choice of 2 
truly high temperature magnet 
wires: For continuous operation 
at hottest spot temperatures up 
to 200°C (392°F) and up to 
250°C (482°F) for short periods 
of time—depend upon TETROC 
—an all Teflon-insulated wire 
available in both single and 
heavy coatings. 

CEROC is Sprague’s recommen- 
dation for continuous operation 


SPRAGUE ELECTRIC COMPANY 


MASS. 


441 MARSHALL STREET, NORTH ADAMS, 


at hottest spot temperatures up to 
250°C (482°F) and up to 300°C 
(572°F) for short periods of time. 
Ceroc has a flexible ceramic base 
insulation with either single sili- 
cone or single or heavy Teflon 
overlays. The ceramic base stops 
“cut-through” sometimes found in 
windings of all-fluorocarbon wire. 
Both Tetroc and Ceroc magnet 
wires provide extremely high 
space factors.* * * *§ x 


FOR COMPLETE DATA 
WRITE FOR ENGINEERING 
BULLETIN 405 (TETROC 
WIRES) 400A (CEROC 
WIRES). 


SPRAGUE 


THE MARK OF RELIABILITY 
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Books 


Progress in Non-Destructive Test- 
ing, edited by E. G. Stanford and 
J. H. Fearon. The second of an annual 
series of international volumes con- 
taining critical reviews of special 
aspects of the general subject, this 
volume contains reports on: Radi- 
ology with High-Energy X Rays, 
Mechanical Testing of High Polymers, 
Application of Electrical Methods for 
the Detection of Flaws and for the 
Study of Metal Structure, Uses of 
Radioactive Isotopes in Non-Destruc- 
tive Testing, Defect Assessment Using 
Ultrasonic Waves, Studies of Aging 
and Precipitation in Metals Using 
Anelastic Damping Measurements, 
and Application of Paramagnetic 
Resonance to Non-Destructive Test- 
ing. 250 pages, $12. The Macmillan 
Co., 60 Fifth Ave., New York 11. 

Proceedings of the Fifth Confer- 


ence on Magnetism and Magnetic 


New Publications 


Materials. It includes technical papers 
reflecting work being done on mag- 
netism and magnetic materials in 
physics, chemistry, metallurgy, crys- 
tallography, and other areas. Among 
the subjects covered are garnets, per- 
manent magnets, magnetic modes, 
computers-switching, magnetic films, 
anisotropy, techniques and devices, 
resonance, soft magnetic materials, 
metals and alloys, magnetic salts, 
magnetic compounds and _ neutron 
diffraction, ferrimagnetic resonance, 
and magnetism in medicine. 410 
pages, 7%” x 1014”, 340 illustra- 
tions, $10. McGraw-Hill Book Co., 


330 W. 42nd St., New York 36. 


Technical Illustration by Anthony 
D. Pyeatt. A one-volume series of les- 
sons with lesson plans in the back. 
Much of the material is concerned 
with the manuals which industry finds 
increasingly necessary to assemble, 
service, and repair complex mecha- 


NEW! 
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Light Weight Prefoamed Low Cost 
EPOXY EMBEDDING SYSTEM 


for heat generating electronic assemblies . . . in 
mobile or aircraft equipment 


The NEW 


RANDAC 
SYSTEM G-07 


Now, save weight and retain heat dissipating qualities. 
components with MR’s new G-07. Lets heat escape. Easy to 
use under non-critical conditions . . 
temperature with little exotherm. 


Embed 


- pours and sets at room 


The Randac G-07 System features: 
© Medium density (0.9) 
Prefoamed 


Room temperature pour and set with little exotherm 
Cost low on a volume basis 


Good thermal conductivity for low density product 


WRITE, WIRE OR PHONE TODAY for complete 
G-07 System Specifications. 


ELL-RAND 


MeADN ULE AC TRUSREISNEG aGROPRePpe 
51 Murray St., New York 7 ® Phone: COrtlandt 7-9264 
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nisms. Paperbound, 125 pages, $3 
Higgins Ink Co. Inc., 271 Ninth St 
Brooklyn 15, N.Y. y | 


NYTL Laboratory Guide Reports 
Monthly reports on problems encous 
tered in laboratory procedures in 
fields of industrial laboratory wer 
will cover not only conventional ag} 
proaches, but the latest in laborator 
techniques as well. Each month suk 
scribers will receive at least fou 
Guide Reports drawn from more thaq 
300,000 test programs. Under $20 pe 
year. New York Testing Laboratories 


47 West St., New York 6. 


NEMA Standards 


HU 11-1960 (June), Industria} 
Heating Units and Devices. Revisei 
to include latest information on & 
electric strength. Covers cartridge 
tubular, strip, immersion, and tubr 
lar-type water immersion heaters. 
cents. 

HV 1-1960, Summary of Charaw 
teristics of Apparatus Insulators. Rij 
vised to give the latest cantileve 
strength values for cap- and pin-tyy] 
mixed apparatus insulators. 25 cent 

SK 50-1960, EIA-NEMA_ Stane 
ards for Color Coding Semiconductcl 
Devices (Diodes and Rectifiers). 2 


cents. 
Other Literature 


List of Commercial Standards. Rij 
vised to July 1, 1960, the new inde 
lists all Commercial Standards unde 
22 classifications including electrice) 
and mechanical equipment, paper an} 
petroleum products, plastics, and rub} 
ber products. Also available is a pam 
phlet entitled, Commodity Standard} 


Why they are used. Single copies of 
Catalog No. 978 and Commodity 
Standards Pamphlet available without 
charge from the Commodity Stand- 
ards Div., U.S. Dept. of Commerce, 
Washington 25, D.C. 

Bibliography on Molecular and 
Crystal Structure Models, by Deane 
K. Smith. National Bureau of Stand- 
ards Monograph 14, issued May 20, 
1960, presents a bibliography on 
molecular and crystal structure mod- 
els used extensively in research and 
as teaching aids. 7 pages, 15 cents. 
Order from Superintendent of Docu- 
ments, U.S. Government 
Office, Washington 25, D.C. 

RS-232, Interconnection of Data 
Terminal Equipment with a Com- 
munications Channel (new material 
from S. P. No. 625). May 1960, 7 
pages, 50 cents. Order from the Elec- 
tronic Industries Association, Engi- 
neering Office, Room 2260, 11 West 
42nd St., New York 36. 

American Standard C42.45-1959, 
Definitions of Electrical Terms, Elec- 
tromechanical Devices. $1. Order 
from the American Institute of Elec- 
trical Engineers, 51 East 42nd St., 
New York 17. 

Electronic Specifying and Purchas- 
ing. Lists nearly 10,000 firms engaged 
in the manufacture, sale, and distribu- 


Printing 


tion of electronic components and 
equipment. The comprehensive source 
guide has over 60,000 separate list- 
ings. Electronic Periodicals Inc., 2775 
S. Moreland Blvd., Cleveland 20, 
Ohio. 

SPE Transactions. A new quarterly 
scientific journal which begins in 
January 1961, it will contain articles 
on basic polymer theory, science, and 
engineering. It is available to all on 
a subscription basis and will contain 
no advertising. Society of Plastics En- 
gineers Inc., 65 Prospect St., Stam- 
ford, Conn. 

American Standard Y14,15-1960. 
Electrical Diagrams. Contains defini- 
tions and general information applica- 
ble to most of the commonly used 
electrical diagrams, including de- 
tailed recommendations on preferred 
practices for use in the preparation 
of these diagrams. $1.50. American 
Standards Association, 10 East 40th 
St., New York 16. 


VARFELE X 


--. the flexible, insulating 


SLEEVING and TUBING 


used by leading American manufacturers 


Varflex Corp. factory in Rome, N.Y. 


Pick any combination of characteristics, and there is a Varflex 
sleeving or tubing to meet them. In the toughest applications of all — 
in jet plane components which must operate efficiently at temperatures 
ranging from —85° to 500°F. — Varflex has proved its reliability again 


and again. 


Any or all of the following characteristics are available in the 
degree that fits your application: high dielectric retention . . . high 


thermal stability . 


x . . high tensile, mechanical or impact strength .. . 
non-interference with magnetic field . . 


. excellent resistance to oil, 


grease, alkali, acid, heat, pressure, vibration. 


Choose from the World’s MOST COMPLETE LINE 


Varglas Silicone Rubber Tubing. Class H-A-1. The 
ultimate in flexibility, yet dielectric protection 
to 8000 volts. Class H-B-1 (4000 volts) available, 
also. Continuous exposure from minus 70°F. to 
400°F. does not affect coating or braid. 


Varglas Silicone Rubber Sleeving. Made in Class 
H-C-1 (2500 volts) and Class H-C-2 (1500 volts). 


Varglas Silicone Resin Tubing. Class H-A-1 is rec- 
ommended for applications requiring extremes of 
heat endurance and high dielectric strength (7000 
volts). Class H-B-1 is identical except for dielectric 
guarantee (4000 volts). Good abrasion resistance. 


Varglas Silicone Resin Sleeving. Made in Classes 
H-C-1 (2500 volts), H-C-2 (1500 volts) and H-C-3. 


Silflex Sleeving. A light coating of Silicone resin 
on fiberglas braid. Extremely flexible within a 
temperature range from minus 85°F. to 500°F. 


Varglas Silicone Lead Wire. Made from solid or 
stranded wire covered with one or more walls of 
Fiberglas braid and impregnated with Silicone 
resin. 


Varglas Silicone Tying Cords. Continuous filament 
Fiberglas cords impregnated with Silicone resin. 
Ya” to 4%” diameter. Specify dry cure or tacky cure. 


Varfil Tubing and Sleeving. Fiberglas braids im- 
pregnated with polyester resin. Four grades avail- 
able in coils as well as 36” lengths in most sizes. 
In a class by itself because of its toughness, 
flexibility, high temperature resistance and ability 
to withstand bending and twisting without dielec- 
tric loss. Compatible with varnish. 


Varflo Tubing and Sleeving. Class B insulation. For 
those who need flexibility, solvent, oil and moisture 
resistance, and yet do not require Class H insula- 
tion. Will pass the NEMA heat endurance test of 
15 minutes at 425°F. Also passes 300 hours at 
300°F. Varflo has good shelf life and will not lose 


FREE...write for our free booklet 
containing test samples of our products. 


VARFLEX 
CORPORATION 


524 W. Court St., Rome, N. Y. 


dielectric strength when subjected to severe 
twisting. 

Varglas Varnished Tubing. Flexible continuous 
coatings of flame resistant varnish built up over 
Fiberglas braid in eight or more carefully con- 
trolled operations. 

Varglas Varnished Sleeving. NEMA Classes B-C-1, 
B-C-2, and B-C-3 are similar except for dielectric 
strength. 

Varglas Non-Fray Sleeving—Type H. The normal- 
izing treatment given the Fiberglas braid removes 
the organic impurities and tends to hold the 
individual filaments together. May be subjected to 
temperatures as high as 1200°F. Recommended 
for applications where dielectric requirements are 
not of prime importance. Resists fungus and 
is non-corrosive. 

Varglas Non-Fray Sleeving—Type HO. Has a very 
light treatment of resin after the braid has been 
normalized—just enough to hold the sleeving 
round for accurate cutting. Will distend to cover 
soldered joints or terminals. Available in eight 
colors, sleeving unaffected up to 1200°F. ' 
Varglas Litewail Sleeving. Wall thicknesses of 
.008” and .006” available untreated or treated. 


Syntholvar Extruded Tubing. Several formulations 
of vinyl polymers. All have high dielectric and 
tensile strength. Will not support combustion nor 
absorb moisture. Smooth surface, thin wall and 
flexibility all make for ease inassembling operations. 
For installations where temperatures of 105°C. 
must be withstood. Also will function at temper- 
atures down to —65°C. Specify fungus resistant 
tubing where needed. 

Varflex Cotton Tubing. Furnished with lacquer or 
varnish as the impregnant. Braided from long 
staple cotton yarns. Four standard NEMA grades. 


Varflex Cotton Sleeving. Available in three NEMA 
grades, Classes A-C-1, A-C-2, and A-C-3. 


CORPORATION 


Makers of 
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All catalogs, bulletins, and other 
literature or sample cards described 
are available free of charge. To obtain 
your free copies, just print the item 
number on the Reader Service Card 
on the back cover. Fill out and mail 
the card — no postage is required. 
Insulation immediately forwards your 
requests to the companies concerned 
so that literature can be sent to you 
promptly. 


Facts on Fluorosilicone Rubber 


New brochure No. 9-113 contains 
facts on “Silastic” LS fluorosilicone 
rubber. Material is described as pos- 
sessing solvent resistance over a wide 
temperature combined with 


many of the basic properties of sili- 


range, 


cone rubbers. Graphs show the per- 
formance of Silastic LS during oven 
agings and ASTM oil exposure tests. 
Typical properties and practical tables 
suggest when to design with material 
for applications solvent, 


fuel, oil and fluid, and chemical resist- 


requiring 


ance. Dow Corning Corp., Midland, 
Mich. 


Print No. Ins. 201 on Reader Service Card 


Bulletins on Silicone Rubber Insulations 


New bulletin 205-A describes the 
use of unsupported silicone rubber 
tapes in the insulation of large motor 
and generator coils and other insulat- 
ing applications. Advantages are 
listed, several types are described, and 
a detailed chart of minimum proper- 
ties is included. In addition, the ap- 
plication of two complete systems is 
covered completely. 4 pages. Bulletin 
312 provides technical specifications 
for a self-adhering triangular tape. 3 
pages. Moxness Products Inc., 1914 


Indiana St., Racine, Wisc. 
Print No. Ins. 202 om Reader Service Card 


Data on Varnish for Use 
With Magnet Wire 


A new technical bulletin, “Varnish 
for Use with Poly-Thermaleze and 
Similar Magnet Wires,” presents data 
showing the results obtained with 
“Tsonel” 31 varnish. Included in bul- 
letin 5-123 is a graph on thermal life 
(AIEE No. 57 Procedure), indicating 
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New Literature 


class F, B, or A capability. Suitability 
for rotors as well as stators is sug- 
gested by the results of helical-coil 
bonding-strength tests, also summar- 
ized in graph form. 4 pages. Schen- 
ectady Varnish Co. Inc., Schenectady 
Le aNSYs 
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Brochures on Irradiated Polyolefin 
Sleeving That Shrinks to Fit 


Two brochures cover the properties 
and applications of “Thermofit,” an 
irradiated modified polyolefin insula- 
tion sleeving which shrinks to a pre- 
selected diameter when exposed to 
heat. RNF 3203-4 lists all properties, 
test data, weights, sizes, and various 
applications. 8 pages. RT-2000 de- 
scribes use in harnessing and gives 
some valuable information on_har- 
nessing techniques. 12 pages. Ray- 
chem Corp., Oakside at Northside, 
Redwood City, Cal. 
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Data Book on RTV Silicone Rubbers 


New publication contains product 
and application data on a complete 
family of RTV (room temperature 
rubber com- 
pounds for potting, encapsulating, 
and sealing applications. Technical 
Data Book S-3 also contains informa- 


vulcanizing) — silicone 


tion on silicone rubber sponge and on 
RTV-11, a new low viscosity liquid 
silicone rubber compound. It also in- 
cludes additional information on 
thermal conductivity compression set 
of RTV’s along with an expanded sec- 
tion providing new data on heat aging 
and electrical properties. A new sec- 
tion in the bulletin deals with molding 
RTV in RTV. Featured are sugges- 
tions for handling RTV compounds, 
curing and viscosity characteristics, 
and information on RTV primers for 
bonding applications. 12 pages. Sili- 
cone Products Dept., General Electric 


Co., Waterford, N.Y. 
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Bulletin Describes Method of 
Spray Coating with Ceramic Insulation 


A new bulletin titled “Mounting 
Sensing Elements” describes methods 


» The Budd Co., Newark, Del. 


of mounting temperature and sty 
measuring elements by means 
“Rokide” ceramic spray coatings. 
technique, which can be used to ap 
insulating coatings, is covered in 
tail in bulletin H-3.1. 8 pages. Ady 
tising Dept., Norton Co., Worces 
6, Mass. 
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Brochure on Silicone Rubber Wire, 
Tape, and Tubing with Sample | 
New brochure describes extrue 
silicone rubber products: tubing, | 
angular guide line tape, and insu'ad 
lead wire. Electrical and ther 
characteristics; physical properti 
flexibility; low temperature, ches 
cal; fungi, and radiation resista 
compatibility; permanence; and | 
ter absorption data are given. Tv¥ 
sizes, colors, and other specificati 
are also included. 4 pages. L. Fr 


Markel & Sons, Norristown, Pa. 
Print No. Ins. 207 on Reader Service Card 


Cable Marking System Catalog 


Catalog describing a wire and ce} 
marker system has extensive “in-u 
illustrations that show how the me} 
ers offer installers operational fd 
bility, lifetime serviceability, | 
improved application speed—all e# 
lower total cost. A list of specifi 
tions and traceable drawings are } 
sented on an easily detachable f 
out page for drafting departmed 
use. An explanation of the packag# 
arrangement is also presented|} 
pages. Electrovert Inc., 124 East 4} 


St., New York 16. 
Print No. Ins. 208 on Reader Service Card 


Bulletin Describes Triangular 
Silicone Insulating Tape 


A new technical bulletin fully } 
scribes self-adhering CDF “Le 
Wrap” triangular silicone rubbery 
sulating tape. Designated CDF Te} 
nical Bulletin 18,110, it presents f] 
tables that list grades and sizes, tcf 
ances, standard rolls, and_ typ 
properties. 2 pages. Continental-I} 
mond Fibre Corp., a subsidiaryyl 


Print No. Ins. 209 on Reader Service Card 


Reduce magnet wire production costs 


COMBINATION OF NEW J-M PLASTIC SERVING PACKAGE AND 
IMPROVED, LOW-TWIST FIBER GLASS YARN 
OFFERS MORE ECONOMICAL PRODUCTION OF QUALITY WIRE. 


This new one-piece molded plastic 
serving package is designed to help 
you get additional production of 
better quality magnet wire—at lower 
0st! Here’s how this new J-M pack- 
ige increases efficiency and economy. 


SPEEDS PRODUCTION Each flange 
if this one-piece, clear plastic spool 
S molded with a partial split. When 
he yarn runs out, snip the flange op- 
OSite the split with ordinary wire- 
utters —and the whole package 
wreaks neatly in half, permitting 
juick removal from the spindle. No 
harp edges, shattering or splinter- 
ng. And because these new J-M 
ackages are larger, fewer changes 
m the machine are required. 


IMPROVES QUALITY Now you can 
use yarn packages with increased 
way wind... get smoother delivery 
of yarn to the wire with minimum 
abrasion, fuzzing and skips. Flanges 
are always in position, protecting 
the yarn—yet the transparent plastic 
lets the operator see how much yarn 
remains on the package at all times. 


REDUCES COST Use low-cost glass 
yarns at no sacrifice in quality! 
These new serving packages permit 


the use of low-twist yarns with an 
improved starch -free binder that 
protects the yarn from abrasion. 
Low-twist yarns also assure the 
same finished wire diameters as the 
more expensive plied yarns. 

Johns-Manville all-plastic sorving 
packages are available in two inside 
diameters: 1144” and 1°98”. For com- 
plete information on this new deval- 
opment in magnet wire production, 
write to Johns-Manville, Box 14, 
New York 16, N. Y. 


JOHNS-MANVILLE IM 
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Manual on Silicone Rubber 
Insulation for Wire and Cable 


Reliability, versatility and long life 
are the outstanding characteristics of 
wire and cable insulated with “Silas- 
tic” brand silicone rubber according 
to a new descriptive manual. With 
data charts and graphs, the brochure 
explains why Silastic insulated wire 
and cable has great load carrying 
capacity. Ability to withstand long- 
time exposure to severe environmental 
and operating conditions including 
heat, cold, moisture, weathering, cor- 
rosive fumes, ozone, corona, and 
nuclear radiation is also discussed. A 
variety of dielectric applications are 
Dow 


pictured. 6 pages. Corning 


Corp., Midland, Mich. 
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Data Sheet on Fluorine-Containing, 
Heat Resistant, Thermoplastic Resin 


Data sheet VF2R-61 lists properties 
of new resin RC-2525, a crystalline, 
high molecular weight polymer of 
vinylidene fluoride which is still in 
developmental status. Methods of 
fabricating into sheets, rods, tubes, 
and intricate shapes and of forming 
thin protective coatings over sub- 
strates are given. 2 pages. Research 
Products Development Dept., Techni- 
cal Div., Pennsalt Chemicals Corp., 


Box 4388, Philadelphia 18, Pa. 
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Booklet on Flame Retardant Compounds 
With Many Dielectric Uses 


Several stable and versatile organic 
chemical compounds with many appli- 
cations as dielectric-coolant-insulation 
fluids in transformers and capacitors; 
adhesives; coatings; and secondary 
or extender plasticizers in resin for- 
mulations, etc., are described in a 
comprehensive booklet titled, “The 
Aroclor Compounds.” It discusses 13 
Aroclor products, each representing 
a series, and lists properties such as 
flame retardance, electrical resistivity, 
and stability toward heat, acids, alka- 
lies, and oxidation. The compounds 
are a series of chlorinated biphenyls 
and polyphenyls ranging from oily 
fluids to crystalline powders. 43 pages. 
Organic Chemicals Div., Monsanto 
Chemical Co., 800 N. Lindbergh, St. 
Louis 66, Mo. 
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Polyurethane Bulletin 


Revised Bulletin G-18 covers a new 
polyurethane material called ““Estane.” 
It presents data on, three Estane 
polymers, one of which is expected to 
have major applications in the field 
of wire and cable jacketing. 16 pages. 
B. F. Goodrich Chemical Co., a divi- 
sion of The B. F. Goodrich Co., 3135 
Euclid Ave., Cleveland 15, Ohio. 
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Revised 115-Page Reference Book 
On Laminated Plastics 


The 1961 edition of “Formica De- 
signer’s Fact Book,” a technical refer- 
ence book on laminated plastics, has 
been completely revised. New edition 
contains property and _ application 
data covering 70 standard, special, 
and molding grades of high-pressure 
thermosetting laminating _ plastics, 
military specs, a grade comparator 
chart, tolerance and weight specifica- 
tions, information on coast-to-coast 
fabricating facilities, district office 
listings, additional information and 
data, and many illustrations. 115 
pages. Send name and title on com- 
pany letterhead to Formica Corp.., 
4550 Spring Grove Ave., Cincinnati, 


Ohio. 


Charts of Plastics' Properties 


New bulletin contains three two- 
page charts of properties of thermo- 
plastics, three two-page charts of ther- 
mosets, and one two-page chart of the 
properties of high pressure laminates. 
These charts list the name of the 
plastic down the lefthand edge and 
the characteristics along the top of 
each open spread. 16 pages. Commer- 
cial Plastics & Supply Corp., 630 
Broadway, New York 12. 
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Publication on Bonding 
Silicone Rubber 


Illustrated bulletin CDS-245 re- 
views the existing silicone rubber 
bonding technology and _ presents 
some of the latest advances and new 
techniques which help eliminate the 
more difficult bonding problems. The 
material covers five practical cate- 
gories of bonding problems includ- 
ing: (1) bonding cured silicone 
rubber to cured silicone rubber, (2) 


‘leads, lugs, contact points, and ob} 


bonding cured silicone rubber — 
metal, (3) bonding cured silicon 
rubber to plastic, (4) bonding u 
“cured silicone rubber to cured silico» 
rubber, and (5) bonding uncur 
silicone rubber to metal. The publi 
tion also includes data on typic 
bond strengths of silicone rubber 
der a variety of conditions. 4 page 
Silicone Products Dept., General El¢ 
tric Co., Waterford, N.Y. 
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Digest Reviews 94 Chemicals 


Ninety-four organic and inorgar 
chemicals are concisely reviewed in 


newly revised and enlarged quic 
reference digest. Digest No. 100! 
gives useful factual information c¢ 
ering 88 commercially produc 
chemicals and 6 development pre 
ucts. Included are more than 20 nx 
or recently developed chemicals 
thumbnail description, physical daz 
chemical formula, uses, and types 4 
weights of shipping containers < 
presented for all 94 chemicals liste 
16 pages. Hooker Chemical Cor 
P. O. Box 344, Niagara Falls, N.Y... 
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Technical Report on a Polyester 
Laminate for Slot Insulation 


A new technical report covers: 
polyester fiber non-woven mat/pe 
ester film laminate (“Dacron 
“Mylar’-“Dacron”) saturated w 
epoxy resin for class B motor slot 
sulation. It is said to be the o 
available technical report on the pr 
uct, called “Epoximat.” It is availa 
by letterhead request only. 14 pag 
Chase-Foster Inc., 34 Ormsbee Ax 
Providence, R.I. 


Resins Price List 


New price list covers two typess 
polyester resins (monomer-free 
styrene-thinned), two urethane fo 
resins, and a copolymer alkyd res} 
1 page. Commercial Resins Corp., <} 
James Ave., St. Paul 2, Minn. 
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mo 


Data Sheet on Strip Coating 
And Masking Wax 


New data sheet describes use 
“Isochemwax” 1812 as strip coat} 


for the temporary protection of 


MYSTIK BRAND® 
MYLAR® SILICONE 
TAPE 


effective electrical insulating tapes. 
Other Mystik Brand electrical tapes: 

7000-G: For extreme tempera- 
ture demands (—110 to plus 550°F.). 
Tightly woven Fiberglas® backing. 
Superior electrical qualities. 

7100-G: Same characteristics as 
7000-G with silicone adhesive on 
two sides. 


Mystik Mylar Tape is composed of 
a smooth, thin, highly flexible 
polyester film backing and an in- 
stant adhering silicone adhesive. 
Consistent performance under 
exacting electrical, and limited 
space conditions. (Thermal limits, 
—80 to +325°F.). One of the most 


® Write for complete information 
Mystik Adhesive Products, Inc. 


MYSTIK 


een 


Setr-STIK 


Print Ins. 53 on Reader Service Card 


4234 West Drummond Place, Chicago 39, Illinois 


Armature Twines, Wedges 

Bi-Seal Tapes 

Coil Winding Machines 

Cotton Tapes and Webbings 

Cotton Sleevings 

Commutators 

Cuffed Insulating Papers 

Extruded Plastic Tubings 

Fiberglas Tapes, Cords and Sleevings 

Friction and Rubber Tapes 

Insulating Varnishes and Compounds 

Low-Pressure Laminates 

Magnet Wire 

Mica—Built-up and Raw 

Motor Enamels 

Pressure Sensitive Tapes 

Safe-T-Seal 

Silicone Rubber Fiberglas Tubings 

Silicone Wedges 

Silicone Varnish and Grease 

Teflon Tape 

Undercutting Machines and Saws 

Varnished Sleevings and Tubings— 
Cotton, fiberglas and rayon 

Varnished Cambric, Paper and Tapes 

Vinyl Fiberglas Tubings and Sleevings 

Vinyl Tape 

Wire Brushes 


your 
insulation 
needs 


ELECTRICAL 


isiLation) located for quick service 


centrally 


You'll Want the 
Handy New Glenn 


Reference Folder 


J. J. Glenn and Company 


605 West Washington Blvd., Chicago 6, Ill. 
STate 2-9669 

135 Westbrook Road, Dayton, O. 
CRestview 5-3354 

7915 N. Boyd Way, Milwaukee, Wis. 
Flagstone 2-7262 
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for Your File— 
Write Today! 


Speed Tyin 
Operations! 


NO KNOTS 
TO TIE! 


Cut your tying time in 
half! Hanscom-Ties are the 
fast, sure way to bundle 
wires, cords, coils, etc. 

Nothing to tie. Just wrap 
‘em around and twist. For 
temporary or semi-permanent 
holding. Available in cut lengths 
1 to 24’ and on spools — bright 
colors or printed. Prices from 26c 
per thousand. WRITE FOR SAMPLES 
and TRY ‘EM YOURSELF. 


% Cheaper than String 
* Faster than Tying 
%& Sure Grip 
* Colorful 


H.F. Hanscom & Co., Inc. 
9 Virginia Avenue 
Providence 5, @. 1, U.S.A. 


Top view of Hanscom-Tie 
is shown. Bottom is flat 


Hanscom. Tes 

me high voltage 
INSULATION 
TEST SET 


35 KV DC-1 MA 
30 KV DC-5 MA 


@ Completely Self-contained— 
Pcrtable. 


@ Electronic Overload Circuits 
settable from 0-120% of rated 
current and voltage. 
@ Output 35 KV at 1 MA, 30 KV 
at 5 MA. 
@ Reversible Polarity. 
@ 412” 3-range KV and MA meters. 
@ Zero Start Interlock. MODEL 
@ Protected Instruments. PSC-30-5-1 
@ Provision for External Interlock. 
@ Safety output current limiting 
resistor. 
@ 20” x 14” x 12” 


MANY OTHER FEATURES—WRITE FOR DETAILS 


Prestige Engineers, Designezs, and Manufacturers of 
High Voltage Equipment 


DEL ccectronics coRPoRATION 


§21 HOMESTEAD AVE. * MOUNT VERNON, N.Y. 


OWENS 9-2000 
Print Ins. 56 on Reader Service Card 


Insulation, October, 1900 81 


component parts during casting, pot- 
ting, dip-coating, or embedment 
with epoxy resin compounds. Method 
of application and typical properties 
are also given. 1 page. Isochem Resins 


Co., 221 Oak St., Providence 9, R.I. 


Print No. Ins. 218 on Reader Service Card 
Mica Technical Bulletin 


First of a series of technical bulle- 
tins to be issued periodically, mica 
Bulletin No. 


technical data and answers to ques- 


Technical 1 contains 
tions resulting from a mica associa- 
tion questionnaire. 2 pages. Mica In- 
dustry Association Inc., 420 Lexing- 
ton Ave., New York 17. 
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Coil Brochure 


New brochure describes and illus- 
trates the advanced development of 
coils, facilities for making them, and 
the steps involved in solving problems 
encountered by manufacturers of re- 
lays, solenoids, and contactors. A 
block diagram illustrates the advan- 
tages of “Turbopower” coils and the 
solution to more ampere turns. Many 
coil types are illustrated. 4 pages. 
Tur-Bo Jet Products Co. Inc., 424 S. 
San Gabriel Blvd., San Gabriel, Cal. 
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Cable Connector Ca’alog 


Complete technical data on the 
“Foamflex” series of coaxial cable 
connectors is contained in a new cata- 
log. Also featured are connectors 
which are designed for applications 
involving “Spirafil” and “Styroflex” 
cables. 8 pages. Kings Electronics 
Co. Inc., 38 Marbledale Rd., Tucka- 
hoe, N.Y. 
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Catalog of Dielectric Testers 


New short form catalog #60 illus- 
trates, describes, and lists pertinent 
data on hipot testers, overpotential 
testers, high voltage test sets, spark- 
ers, continuity testers, corona test sets, 
cable fault locating sets, abrasion- 
scrape tester, and capacitor charging 
power supplies. 4 pages. Peschel Elec- 
RAne Daal 


tronics Inc., Towners, 


Patterson, N.Y. 
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Company History and Product Review 


Technological and company history 
unfold side by side in a new file-size 
booklet, “From Kite and Key to 
Outer Space.” It traces activities from 
the earliest basic applications of 
the company’s solderless termination 
techniques to numerous advanced 
electronic components and gives the 
reader a capsulized review of the 
company, its facilities, products, and 
services. 20 pages. AMP Inc., Harris- 


burg, Pa. 
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Manual on Methods and Equipment 
For Testing Insulating Materials 


A new manual covers methods and 
equipment for testing insulating ma- 
terials. Some of the wide range of sub- 
jects included in manual G-65 are: 
high voltage breakdown testing of 
insulating materials in accord with 
ASTM specifications, automatic rate 
of rise control for high voltage break- 
down testing of insulating materials, 
determining resistance to arcing of 
insulating materials, testing insulating 
oils for high voltage breakdown, de- 
tection of corona leakage in high 
voltage equipment, and high voltage 
breakdown testing of power cables 
and bushings. 39 pages. Associated 
Research Inc., 3777 W. Belmont Ave.. 


Chicago 18. 
Print No. Ins. 224 on Reader Service Card 


Electron-Irradiation Literature 


“Low-Cost Electrons: ‘Dynamitron’ 
—A High-Power Electron Accelera- 


29 


describes and 


operation of the Dynamitron accelera- 


tor, characteristics 
tor, predicts electron-irradiation costs 
of $1/kwh. Copies available from 
Radiation Dynamics Inc., Westbury, 
eSNG Ye 
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Bulletin on Wire 
Enameling Equipment 


Bulletin 4260 describes and illus- 
trates a complete line of wire enamel- 
ing equipment for the film coating of 
wires ranging in size from .0006 
diameter to large rounds and rectan- 
gulars up to 85,000 square mils cross 
sectional area. Complete systems in- 
cluding all equipment required for 
the modern wire enameling plant are 


covered. Michigan Oven Co., 415 


— Ind. 


: | 
Brainard St., Detroit 1. | 
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Ca‘alog of Electrical Testing 
And Measuring Instruments 


New catalog SF-22 on testing al 
measuring instruments contains sé 
eral new additions to a line of brid; 
type instruments including an impo 
ance bridge that is a general purpo 
instrument for measurement of R, 
C, D, and Q, schering bridges tl) 
measure capacitance and power fac 
of insulating materials under hi 
voltage stress, and three auto bridd 
that provide for component testi 
at high-speed with excellent accura; 
Also, several dual-range instrume; 
have been added to a list of standd 
dielectric testers. A price list is - 
cluded. 5 pages. Industrial Inst 
ments Inc., 89 Commerce Ro: 


Cedar Grove, Essex County, N.J. 
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Environmental Testing Data Brocka 


The lastest data on environmer 
testing and other applications for e¢ 
trolled atmospheric conditions is 
subject of new brochure No. 600. 
outstanding feature is a pictorial cc 
chart summarizing latest known df 
at altitudes from sea level up to 1 
million feet. It shows specific wei¢ 
pressure, acceleration of gravity, ¢ 
molecular weight at the various 
tudes. Other charts give technical | 
formation on atmosphere, tempe 
ture, and humidity. The brochure 
cludes a review of the nine main. 
vironmental applications, and } 
sents details on 13 types of envir} 
mental chambers and low. tempo} 
ture freezers that provide a ti 
perature range from —225°F | 
+1,000°F (—143°C to +538% 
and simulate various conditionss 
altitude and humidity. In additih 
the brochure includes data on t# 
perature performance, specific I} 
of various substances, metal shri 
age, low temperature refrigerad 
conversion fluids, temperature « 
version, and temperature conti} 
Schematic diagrams and engineer} 
data on equipment are also gijj 
30 pages. Webber Manufacturing} 
Inc., P. O. Box 217, Indianapolij 


fy 


1 
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INSULATION TESTING 


Engineering * Production * Maintenance 
¥ itis, 


J) 


BROTHERS 


\— Materials 
\—~ Components 
\— Equipment 


b dependable, economical High Voltage Breakdown 


BAKING and DRYING in the Soa ae Sets with outputs from 5 kv to 
50 kv and up. Test wire, cables, transform- 7 
ELECTRICAL INDUSTRY ard molorsvand component! tovASTMMEmE Sarna eee 
Federal specifications. Write for manual. ing heavy duty electrical 


Insulation Resistance Bele 
VIBROTEST Megohmmeters have direct read- 
ing ranges to FIVE MILLION Megohms. Self- 
contained electronic power supply eliminates 
cranking and leveling. Write for manual. 


Insulation Materials Tester 
Interchangeable test fixtures for tape, plastic 
sheet, film, tubing, porcelain, cloth and var- 


nishes. Models provide 35 kv and up for test. Model 4501 HYPOT Mate- 
Insulating Oils Tester rials Tester. Meets D-149 
Dielectric strength testing of insulating liquids EES NO LET 
to ASTM specifications. Rapid, simplified a. 

Electrically heated varnish baking, monorail conveyor oven. operation. Automatic rate of rise control . 

optional. 

| . 

The specialized knowledge gained in over 60 years Arc Resistance Tester 


Tests ability of insulating materials to resist 


of experience and in thousands of installations ea : 
P ws arcing in accord with ASTM and Federal Model 4505 HYPOT Oil 


tele formech,.¥0Ur particular needs in Varnish specifications. Complete with electrode assem- Tester provides 0-35 kv 
aking — Wire Enameling — Rubber and Plastic bly and specimen holder. at 2 kva. 

Curing, Paint and Enamel Baking — Glass Annealing 6 

— Service Shop Ovens. Young Brothers Batch or Write for Manual J-67 
Conveyor Ovens will improve your product é 


reduce your costs. Write for New Bulletin 157. 


| YOUNG BROTHERS COMPANY 


i 1874 Columbus Road e Cleveland 13, Ohio 


ASSOCIATED R ESEWRCH, 
“Electrical Testing Instruments Since 1936" Anovovtote. 


3772 W. Belmont Avenue ® Chicago 18, Illinois 
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TONO. 


EPOXY CURING AGENT 


for encapsulating _ 
electrical components 


ELECTRICAL INSULATING PAPER 


® Dielectric strength — 300 volts 
per mil 


Density: 1.30 — 1.35 
Thickness from .004” to .030” 


® Tensile strength —13—16,000  * 100% rag stock paper 
Ibs./Sq,. In. ® No sizing or fillers used. 


“Glazed roll” finish — others available. 
Can be combined with other materials. 
Available in rolls, sheets or coils. 


gives LONG POT LIFE 


High Performance Electrical Insulators 


COPACO — Highest grade 100% rag insulation paper ® minimum vapor hazard @ high strength 
i j i d skin staining @ high heat distortion point 
— | grade 100% rag insulation paper gn 
geese me Wo @ low cost @ high moisture resistance 


COPALAM — Class B asbestos — glass laminate insulation 
material 


Write for free samples, literature and name of 
nearest Cottrell representative. 


SOTTRELL per Company Ine 


10 Purchase St. Fall River, Mass. 


Write for information 


Naugatuck Chemical 


Division of United States Rubber Company 
1050X Elm Street, Naugatuck, Connecticut 
Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber + Latices 


CANADA: Naugatuck Chemicals Division. Dominion Rubber Co.. Ltd.. Elmira, Ontario - CABLE: Rubexport, W. Y, 
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MARKETING 


OPPORTUNITY 


HIGH TEMPERATURE 
Ein ea 


MAGNET WIRE 


We need a product manager 


with experience in the sale and 


promotion of high temperature 


magnet wire. Responsibilities 


will include reorganization of 
field sales procedures and rep- 
resentatives. Headquarters will 
be in the Northeast. Were 


Ready to Talk Turkey, Are You? 
Write to: 


Section E-10B 
Insulation 
P.O. Box 270 
Libertyville, Illinois 


Best electrical 


resistance yet 
a? for 


Capacitors 
Resistors 
Lighters 
Pyrometers 
Appliances 


® Wherever 
high insulation 
values are desired... use 
Sauereisen Cement No.8. Will not 
corrode resistance wire, withstands 
temperatures to 2800°F, self-harden- 
ing, quick-setting. Ask for Data Sheets. 


SPECIAL TRIAL ORDER 750 


for making tests under your own conditions 


Gallon Can 


Sauereisen Cements Co, 
Pittsburgh 15, Pa. 


SAUEREISEN 
Electro-Temp N 0. 8 


CEMENT 
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Dates to Circle 


Meeting and Convention Notices 


Oct. 3-5... IRE, Sixth National Communi- 
cations Symposium, Hotel Utica and 
Utica Memorial Auditorium, Utica, N.Y. 


Oct. 3-5... JRE, Annual Meeting of the 
Professional Group on Nuclear Science, 
Gatlinburg, Tenn. 


Oct. 3-7... 21st Southern Textile Exposi- 
tion, Textile Hall Corp., Textile Hall, 
Greenville, S.C. 


Oct. 5... SPE, Retec on “Plastics vs. 
Corrosion,” sponsored by Golden Gate 
Section, Mark Hopkins Hotel, San Fran- 
cisco, Cal. 


Oct. 5-6 . . . ELA, Second Conference on 
Value Engineering, Disneyland Hotel, 
Anaheim, Cal. 


Oct. 9-12 .. . ASME, Rubber and Plastics 
Conference, Lawrence Hotel, Erie, Pa. 


Oct. 9-13 . . . Electrochemical Society Meet- 
ing, Shamrock Hilton Hotel, Houston, 
Tex. 


Oct. 9-14... AIEE, Fall General Meeting, 
Morrison Hotel, Chicago. 


Oct. 10-12 .. . National Electronics Confer- 
ence, sponsored by AIEE, IRE, and JIli- 
nois Institute of Technology, Hotel Sher- 
man, Chicago. 


Oct. 13-14... SPI, 16th Annual New Eng- 
land Section Conference, Wentworth-by- 
the-Sea, Portsmouth, N.H. 


Oct. 17-19 . . . Conference on Electrical In- 
sulation, National Research Council—Na- 
tional Academy of Sciences, National 
Bureau of Standards and Shoreham Ho- 
tel, Washington, D.C. 


Oct. 17-19 . . . International Congress on 
the Technology of Plastics Processing, 
Royal Institute for the Tropics, Amster- 
dam, Holland. 


Oct. 19-21 . . . IRE, Symposium on Space 
Navigation, Deshler-Hilton Hotel, Colum- 
bus, Ohio. 


Oct. 19-26 . . . International Plastics Exhi- 
bition “macroPlastic 1960,” Croeselaan 
Exhibition Grounds, Utrecht, Holland. 


Oct. 23-27 . . . National Electrical Contrac- 


tors Assn., Convention and Expositiq) 
Convention Hall, Las Vegas, Nev. 


| 


Oct. 24-26... IRE, East Coast Conferent 
on Aeronautics and Navigational Ele 
tronics, Lord Baltimore Hotel, Baltimo; 
Md. | 

Oct. 25-27... ASTM, 11th National Cd 
ference on Standards, Sheraton-Atlai) 
Hotel, New York, N.Y. 


Oct. 27-29 ... IRE, Electron Devices Me¢ 
ing, Hotel Shoreham, Washington, DC 


Oct. 31-Nov. 2... IRE, Radio Fall Mey 
ing, Hotel Syracuse, Syracuse, N.Y. 


Oct. 31-Nov. 4... IEC, General Meetiai 
New Delhi, India. 


Nov. 1-4. . . ASTM Committee D-27 
Electrical Insulating Liquids and Gas 
Williamsburg Motor House, Williar 
burg, Va. 


Nov. 7... AIEE, 2nd Western Applian 
Technical Conference, Los Angeles 5 
tion, Biltmore Hotel, Los Angeles. 


Nov. 7... SPE, Retec on “Automatica 
Injection and Compression Moldin 
Ontario Section, King Edward Sherai 
Hote!, Toronto, Ontario, Canada. 


Nov. 14-17 . . . The Wire Assn., Ann 
Convention, La Salle Hotel, Chicage. . 


Nov. 15-15 . . . IRE, Mid-America EX 
tronics Convention, Hotel Muehleha: 
Kansas City, Mo. 


Nov. 15-17 . . . IRE, Northeast Electrom 
Research and Engineering Meeting, Bi 
ton, Mass. 


Nov. 18... SPE, Retec on “Blow Mold4 
Comes of Age,” Newark Section, Ess 
House, Newark, N.J. 


Noy. 30-Dec. 2. . . Ninth Annual Sym 
sium on Technical Progress in Commt 
cation Wires and Cables, sponsored 
The U.S. Army Signal Research and _ 
velopment Laboratory, Berkeley-Carte} 
Hotel, Asbury Park, N.J. 


Dec. 5-8 . . . Third National Conference 
the Application of Electrical Insulat? 
Conrad Hilton Hotel, Chicago. 


Abbreviations Used in Notices 


AIEE  —American Institute of Elec- 
trical Engineers 

ASTM -—American Society for Test- 
ing Materials 

ASME —American Society of Me- 
chanical Engineers 

ASA —American Standards Assn. 

IRE —Institute of Radio Engineers 

EIA = —Electronic Industries Assn. 


NEMA —National Electrical Manufac- 
turers Assn. 

NISA —National Industrial Serviced! 
Assn. 

SPE —Society of Plastics Engineers!) 

SIAL —Society of the Plastics In4 
dustry 


WEMA —Western Electronic 


Manu} 
facturers Assn. 


NEMA Electrical Insulation Index 


ELECTRICAL INSULATING MATERIALS 


INDEX OF AVERAGE MONTHLY 
DOLLAR SALES BILLED BY YEARS 
1947 - 1949 = 100 


C an 32 
: June 60 May ’60 June ’59 

idex Series Wey? 134. ice 

ine 60 point change from other mos. +18  —l_ 

ine 60 % change from other months +13 —] 


dex is based on 1947-1949 average month, inclusive= 
100 

ublished through the courtesy of the National Electrical 
Manufacturers Association 


SILK... NYLON... VISCOSE ... ACETATE 
FORTISAN ... ORLON...DACRON and other 


Yarns 


he 


* Serving 


* Braiding 
Marker or Identification Threads 


Lacing & Tieing Cords 
Served Coverings and Binders 


regular and custom constructed, dyed and 
mae hazed to “individual” specifications by 


ng CCorlicell 


Yarn Division, 


CHickering 4-6049 


Industrial 
1407 Broadway, New York 18, N.Y. ° 
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Materials Used in Electrical Insulation Index 


Industrial Laminated Products 
Manufactured Electrical Mica 
Varnished Fabric and Paper 
Vulcanized Fibre 


Coated Electrical Sleeving 


ELECTRIC OVEN: oy 
$ 2 


F.0.B. Chicago 


GRIEVE- 
HENDRY 


PORTABLE 
ELECTRIC 
OVEN 


FOR | 
PRODUCTION A rode! cr-22s0 


OR 10 cu. 
fi deep x 24" bigh Soy oiokie hetves 


LABORATORY," “” ”"" 


Portable. Adjustable temperature con- 
trol to 225°F, Fan driven forced air 
circulation. Uniform temperature 
throughout. Plugs into any 110V wall 
outlet—no special wiring required. Can 
be used in a group or bank. 


Quick Quotations 
—Prompt Deliv- 
ery — Reason- 
able Prices — on 
Ovens made to 
your specifica- 
tions, 


Other Scand models with. ; femoerature eqoges to 5 1000°F eWallable. 


Specialists i in Heat Process Equipment 


GRIEVE: -HENDRY CoO. 
1334 N. ELSTON AVE., CHICAGO 22, ILL. 
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Advertisers’ Index 


To obtain more information on products of Insulation 
advertisers, just print the advertisement number shown 
for each advertiser in one of the spaces on the Reader 
Service Inquiry Card on the inside back cover. This 
number appears under each advertisement and is also 
repeated in the listing below. After filling out the card 
completely, tear it off and drop it in the mail—no postage 
required. Insulation will promptly forward your requests 


for further information to the advertisers. 


Number Advertiser Page 
Ins. 48 American Electrical Heater Co. ____------ 74, 
Ins. 26 & 27 American Enka Corp., 

Wim. oBrand-Rex Div. 2.222-52262 50 & 51 
Ins. 17 Anaconda Wire & Cable Co, _-__-----___- 37 
llins, GS) ANeSoreneiierl IMGseeiaa Iie, —2 592.2 = 83 
rem Atlas sASbestos GO, 20 ot ee ee Dia 
iieweO2 — Belding m@orticellithe 222s ee eee 85 
Ins. 65 Bentley-Harris Manufacturing 

On ete eee Outside Back Cover 
Ins: 46> Coast Mig. and Supply*Com e222 nee 73 
Ins. 34 Continental-Diamond Fibre Corp. --------- 57 
risea2 0 Coors Porcelain’ Coma Oa Saree ae 42 
Tocw9 Cottrell, Paper, Co.. Incias- 252. 2 oe se ae 8 83 
Insedo, .Grocker, Burbank Papers elne. = 9-222 ae az 
dnc o0 Dele lectronies, Compa 2 -_-- 2. Bao 
Ins. 13 J. P. Devine Mfg. Co. ee ee ee eS 
Ins. 43 E. I. du Pont de Nemours & Co. (Inc.), 

Rabricse Diva seen. 2 ee ey rene 69 
Ins. 32 The Electrical Refractories Co. ___--_-__ = 56 
DiiseeROn (ESSexan WATE. COLD poet eee 1 eee i! 
lnc Lhe.G..5.; Equipment, Co. .25ses eee oO 

General Electric Co. 

Ins. 64 Laminated Products Dept._Inside Back Cover 
Ins. 9 & 30 Silicone Products Dept. --_--____ 17 & 54 
Ins. 33 General Hermetic Sealing Corp. --__---_-- 56 
insiaes >. Dhes Glastic (Conta. =, See ee ( 
Ingesoo <):_): ‘Glenn-and "Co. Sas ee eel 
Ins. 47 Green Instrument Co., Inc. ---.-_-_______ 74 
linsa,03* “Grieve-hendry "Co. ince Jes. Saue. eeee ee 85 
Ine wo4 Eh sHansconts? Gol new 2 ee 81 
Ins. 37 Hess, Goldsmith & Co., Inc., 

Horace JLintons Div,.22 2) 9 oso 
Ins. 25 Hudson Wire Co., Ossining Div, —-2 29225" 49 

Johns-Manville 

Ins: 52 Fiber -Glass” Div... 23225" 22 ee eee 79 
Ins. 12 Industrial Insulations Div. ________ 28 & 29 
Ins; 3 “‘ThesMacalleniCosalnicaee8 eee ee 2 
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Number Advertiser Pag@ 
Ins. 31 L. Frank Markel & Sons —-__ 2-222 === 55 
Ins. 16 Metalizing Industries, Inc. -_-_----==-====5 36 
Ins. 38 Mica Industry Association, Inc. ---------- 6 
Ins. 28 Milam Electric Mfg; Co. 22222222 =e » 
Minnesota Mining & Manufacturing Co. 
Ins. 15 Electrical Products Div) -2222332232e=— 3. 
Ins. 2 Mica Insulator Div. __2.-22-2232 3a 
Ins. 50 Mitchell Rand Manufacturing Co. -------- 7 
Ins. 19 Mosinee Paper Mills Co. _-22222_ 22> eee 4 
Ins. 53 Mystik Adhesive Products, Inc. —[==2====== 8} 
Ins. 22 National Conference on the Application | 


of Electrical, Insulation) 222222] 4 


Ins... 6) (Natvar" Corp a2) see 


Ins” IssiPermacel, 33223 eee Inside Front Cove 
Ins. 35 Peschel Electronics, Inc—___-______ = aa 
Ins. 10 Phelps Dodge Copper Products Corp.---18 & 1 
Ins. .18,..Plymouth. Rubber. Co, .Inc3=_3=2===—==annn 5 


Ins. 36 Product Techniques, Incy —-22. === =—=aann 5 
Ins. 21 Raybestos-Manhattan, Inc. 
Asbestos. Textile Div; 2222 ee 
Ins. 4 Rayclad Tubes Inc., a Subsidiary of 
Raychem Gorp:¢--22.22. = 
Ins. 39 The Richardson Co; 2223222 ¢ 
Ins. 41 Rohm & Haas Co. 2. 22 
Ins. 61 Satereisen Cements Co: _)=_2_ 7-222 ee 
Ins. 29 Schenectady Varnish Co., Inc. —_2 =o ae a 
Ins. 23 Shawinigan Resins Corp: 2 --- eee 
Ins. 42 Spaulding Fibre Co.5 Inc) === ee 
Ins. 49. Sprague. Electric Go, 2222222 
Ins. 24 Tur-Bo Jet Products Co.,-Inc. _>- 232 Seam . 
Union Carbide Corp. 
Silicones: Div.. S=..___ Se 
Union Carbide Plastics Co., Div. 
Ins. 60 United States Rubber Co. 


Naugatuck Chemical Div. 


Ins. 51  Varflex Sales Co., Inc: 2.5 222252 7 
Ins. 14 West Virginia Pulp & Paper Co. _____so es 
Ins. 57 Young Brothers Co, __2)___2222002 =e & 


Advertising Sales Offices: 

Libertyville, Ill—(General Offices) P.O. Box 270, 311 E. Park Av 
Phone EMpire 2-8711 

Chicago 11, Ill—John G. Behmke and John MacKay 

410 N. Michigan Ave. Phone WHitehall 4-2883 

Detroit 26, Mich.—Charles R. Schroeder 

413 Lafayette Bldg. Phone WOodward 1-0278 

New York 17, N.Y.—Robert Bandini and Roland Robitaille 
4] E. 42nd St. Phone MUrray Hill 2-3157 

San Marino, Calif—H. L. Mitchell & Assoc. 

1450 Lorain Road. Phone CUmberland 3-4394. 

Oakland 18, Calif—James T. Stevenson 

5901 Buena Vista Ave. Phone OLympic 3-8602 


Jectronic instruments 


HERE 
JEPENDABILITY 
COUNTS 


NLETT-PACKARD COMPANY 


specifies 


OTextolite’ t1553 


Copper-clad laminate 


Photos of model 185A oscilloscope courtesy Hewlett-Packard Company 


The Hewlett-Packard Company has developed a sampling oscilloscope 
that has a rise time of less than 0.7 millimicroseconds. Known as Model 
185A, it is highly useful wherever pulse analysis of fast circuits can speed 
engineering, research, design, or performance testing. 

Because of the extreme accuracy demanded of the 185A, etched circuits 
must be absolutely dependable. Base laminate requirements, according to 
Hewlett-Packard, were: “high bond strength, low water absorbtion and 
high insulation resistance’. Tests proved the reliability of G-E Textolite 
11558 copper-clad laminates for the application. 


Easy-to-machine, 11558 is a NEMA G-10 glass-epoxy laminate available 
copper-clad on one or both sides. It combines extremely high mechanical 
strength with excellent electrical properties and resistance to moisture. 
G-E engineered cleanliness assures a smooth continuous copper surface. 


For information on 11558 copper-clad or information on the complete 
line of Textolite laminates consult Sweet’s Product Design File, Cat. 
2b/Gen., or write: Laminated Products Department, Section I-100, 
General Electric Company, Coshocton, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


COSHOCTON, OHIO 


COMMUNICATIONS 
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means tougher 
more flexible class “H” Sleeving 


The remarkable toughness, flexibility, heat life, and abrasion resistance of Bentley-Harris Class H sleev- 


ings are the result of an exclusive development — durasyl. This proprietary silicone rubber compound 
is extruded by a new (patent pending) technique to give you: 


BEN-HAR ‘‘1151”’ durasyl Sleeving BEN-HAR “1258” durasyl Tubing 


(fiberglass supported ) 


Most useful when physical toughness is the key 
design factor. 


Most useful where maximum flexibility and efficient 
use of space are necessities. 


... Expands up to 400% increase in a.w.g. size <“°* Offers self-fitting proper ues through dilation with- 
without end fray, ov ue its superior dielectric and physicai 
... Easy assembly and snug fit over irregular knobs, Prop ee J : 

ferminals anclconmeciore: ...220°C, continuous operating temperatures. Per-- 

eee Aes . 

... Electronically inspected guaranteeing precisely manne oS oe = Csto -— C. 

controlled dimensions and 100% dielectric reliability. - - - No breakdown in soldering operations. 

... Eliminates breakdown caused by pushback, ... Highly resistant to abrasion, cut-through, mechan-. 
abrasion or rough handling. ical stress. Over 1200 p.s.i. tensile strength. 


Samples and data are available upon request 


BENTLEY-HARRIS MANUFACTURING CO. 


1000 BARCLAY STREET CONSHOHOCKEN, PA. 
Telephone: TAylor 8-7600 A SUBSIDIARY OF RAYCHEM 
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